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(54) OPTICAL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical modulation 
element using EIT (electromagnetically induced transparency) of solid. 

SOLUTION: This element is provided with an EIT layer 1 1 as the solid 
containing impurities which modulates the transmission intensity of a 
signal light, a semiconductor laser 12 which is formed in contact with 
the EIT layer 1 1 and input a gate light G in the EIT layer 1 1 , an optical 
fiber 13 which inputs a signal light Sin in the EIT layer 11, and a 
photodiode 14 which measures the intensity of an outputted signal 
light Sout from the EIT layer 1 1 . When the interlevel energy between 
level 2 and level 3 of impurities in the EIT layer 11 is a standard 
deviation o23, the interlevel energy between level 1 and level 2 is a 
standard deviation o12, and the interlevel energy between level 1 and 
level 3 is a standard deviation o13, relations o23^o12, o23^o13 are 
satisfied. 
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t3jLZf&2<nm&bm3(omiZb<Drii<Dmm$^*)\' ;3 f 

-*-trtl-?tl<ol2 (i) , a.13 (i) &£V<o23 (i) 

( i = 1 ~N) b U 
NfflifeTOfi^WitlCOV^TOHrfBo,^ (i) , a, 
13 ( i ) j3 J: O f tt>23 (i) <D^^ttl^tl<a, 
12>, < <ol3>i3 J: i r /< a>23> b L, 

NH^-C<oa:?-1Sjttcov»-c<oMfBa.i2 (i) , w 
13 (i) -teJ: ^0*23 (i) 0^i$iB^?r-f-tl-rn.ffi2= 

I (1/N) 2 [a, 12 (i) -<a,12>] 2| 1/2, a 
13= I (1/N) 2 Ul3 (i) -<a.l3>] 2 | 1/2 
£J:U f <r23= I (1/N) 2 [a. 23 (i) -<a»23>] 
2 | 1/2 b Ltz®&iZ, 

<ri2^<ri3, ^.c> < Ti2<<T23 : 5:jilJE1-'5>it?-#8ii:i- 
[0 0 0 1] 

T (electromagneticallyindu 
ced transparency) ("SlPL^ft^i 1 

[0 0 0 2] 
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[0003] 08x.tr> »v»»jR*^-rtt-f©«*«*^ 

IT" (K. - J . B o 1 1 e r e t a 1 . , P h 
ys. Rev. Lett. 66, 2593 (199 

i) ) , s.mfrtt®LTi> u— *r-%mwm*t-z*>, 

\,ZfrVX<DMfcg;l'-4r-<DnmzMW1) t frfr& "\ a 
sing withoutinversion" (B&L 
TLWI ; S. E. Harris, Phys. Rev. 
Lett. 62. 1033 (1989)). ^fiWBlff 
< fc*«or^% "enhancem 

ent of index of refractio 
n" (M. O. Scully. Phys. Rev. L e 
tt. 67, 1855 (1991)). Efcfeft £ MM L 
TV>4K «.«J?>r*a4*5e*tt»-« ; f-*BB L&#T U4 
^"population trapping" (E. 
Arimondo et. a 1 . , Lett. Nuov 
o Cimento 17, 333 ( 1 9 7 6)* f <0 

* ?4frS£X?«>flF9fcll8 * »*» K« * £ v» * o 
[0 0 0 4] reafc-uvxcS-^lMtett^tttt 

[0005] e i TtttfctfcK^rafcu-ir-** 

2*JIMtLfclBK&ffirt*i*i'LfcS*'t\ 1 9 7 6^0% 

*S : f T* RI«*a*34«filS t? tlT v»« o 
0!lx.tt\ H.R.Gray et al. , Opt. L 
ett. 3, 218 (1978) ;M. Kaivola 
et a 1. , Opt Commun. 49, 418 

(1984) ;A. Aspect et al.,Ph 
ys. Rev. Lett. 61, 826 (1988) ; 
S. Adachi et a 1. , Op t Commu 
n. 81, 364 (1991) ;A. M. Akulsi 
n et. al. , Opt Commun. 84, 13 
9 (19 9 1) ; Y. -Q. Li e t a 1 . , P h y 
s. Rev. A51, R1754 (1995) ; A. K 
asapi et al. , Phys. Rev. Let 
t. 74, 2447 (199 5) K«ft$itrv»4 0 

[0 0 0 6] *#> ftJUSBIiitfE I Tfc«4S^T. 
population trapping tDf Ifti-TV^ 
tco E I T(±X^^ WWC3f § Lfc*8r£\ p o p u 1 a 
t i o n t r a p p i n g HW-^frft § LtzWi& 
<o&fc-?. bbiititmt&MLiZLr^tz ( (G. A 
lzetta et al.,Nuovo Cimen 
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to B 3 6, 5 (1 9 7 6) ) o 

[0007] m i a. m. : ?tfA<oz-*)i>*f-miiLbXtt 

[0 0 0 8] &#WK3ooigMii: 2 

*«3t-l/>Ht (»103fc, &2 <£>#;) fc*»feflMt 

■MK, 3«OIBijefflA , ff«i-*o 
[0 0 0 9] -t*fc>*>. Ell (a) tc^-f J: 7 K-#± 
10 ©$ttli«$fiiLtiK ^2 0*fijgt4A 

mmmt. mi (t>) k^t* ? »;*ifE»tt 3 *»*a* 

ffit*^vi!Eiet. Ill (c) iw^i"<t n \z%k>^n 

mti. 2 #*a*tt t * * a net-* * „ 

[0 0 10] ST. Afflffi)i6w»^irifi L> »ioat 

Ofcl) O^tT-i^^^r-wl ^ftl • 2fflCD^*)\' 
^r-a>12t-— ^C-f-6^# I Awl = wl - co 12= 0 KiS 

</»T, ^2<7)3fe 0fc2) ©ffx^^^-az Sr^-ftS 
■&tttfh : t(Dim.H1X^? MV * Hi'"**: 4 „ 

[0 0 11] 02 (a) tti^&#TK43lt4^2cDft 
20 ^ftiML*^? Mi-£3>To *£> «i«4o l 2 tt£&2 
^Oft^*^-^ t$fil • 3 WO-X.*^- 
£<Og ; A £u 2 = u>2 - a.l3t?^SILKLTV^ 0 

[ 0 0 1 2 ] 121 2 ( a ) KjjpT X ? »c, #*J*— ORJR 
kf-* tt-f <o;*^? h A a> 2 = 0 (=A 

cD^U^gfltt, *103fc, H2 <7>3¥;<7>7 tfi^^Sr-ett 
-?*tni2, ni3t-T-&t, n~ (ni22+ni32) 1/2 

t *4„ 

[0013] **. ^trjaatftttjtwaissrSti-at?* 

30 oT> 5kTSr^ni2, ni3f±. frtl^tl, 2 n- ^ 12E 
12/ h. 2 w ^ i3Ei3/hT^?*t-&o 
[0 0 14] ii-e. //i2t±i»fil ■ 2Hj*>«*ziui ; y- 
/auttifcftl • 3 mW&KMM^-J 1 > 
K Ei2(±^ 1 nitn^Mim.-. Ei3t±*2c03t«m«r 

[0015] 112 (b) I:, A«i #= 0<£>*K8lte& 1 W 

X-^^ hJVS-^-to HI2 (b) 30^. Awl =A^2 t 
*&"3KJ|XW*g?>ffiitKl±. ^lit)^2<O^:^l0l$tt* 

*Bn<b, n~ (0122+0132) wiM, 
[0 0 16] i O J: ^ 3 o©iHfit:'2 1 <0*. 
»2 03t* t AWi-* t> A<ai = Aoi2 SrSj^i-^ftf 

< *4E I T^*e§4 0 

[0 0 17] £©Rttj6»78;l4*a«HeSU;, iSi^Wlc 
3 *» t>t*fi 1 ^©3t*a» t 2 feUStt 1 ^ 

*o ewjcM-r* j: 
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10 0 18] M.±<D]fe%:\*£:X AMffifeizm-fZ i>(0X 

2) w Ml =Ao> 2 zmtz-rtz. j/c, 

Awl =-U2 iffitz-tt #C5tKJRji|lS OtRJR^. 

[0 0 19] £rffi^iJ^8?*rif£*J: #"KJR** 

K -tr n k £ £ co li A Sli jg CD rtf tt "C *> Z> tf*, V 
12@l>jgs 3M®miZi$\,*X 1> 2*<D?u£fflv>*.I t-C^t io 
©JlXfcES •? & < -tf o X&ffiX § S £ t imz 

tiX^h B 

[0 0 2 0] Z<OE I T&*«££-f * LWIOS 

[0 0 2 1] LWI *>igttift<Di&*-£*>-£t;:M#LT 
AM, VI, 3M®m<03'=><DX*~Atf$>2>iiK 

r»i ASjiaije<o^tcj!£gi-^, 0 

[0022] EI 6 3 (a) «i, ®.=f-1f*<D3-*)V*?-m 
[0 0 2 3] %ifzizinnuz.c?titzib3te. £ 20 

[0 0 2 4] 3UcA|}-f*=JH-UV h&3fcl, 

2ri*&# ; Awi =Aa> 2 ZffitzL. m&3frhmtt.l 

[0 0 2 5] df, mUl ■ 3Wi<T>'M&x-*)\'*c-* 

3 e - uv hjttc^LTfiE I Tizxz^&ZhMLtfmfr 30 

3i,zx*)mu3^hmiiLi Kmrn^titzm^it, mmm. 
[0026] ma • 3 fflvmmtz&^x, 

«f >=? t- UV h fc;)fc3 K J: •) n fc- U> I- i£1t2 
[0 0 2 7] Z<D£o%3%0.i*®&Vimx*>Z>i!fiiiLl, 

2 o#tfa u- v 3 vofn^ mj&w.mx$>2>m®3 o 40 

[0028] Z<D£iiZ. Rmfr1fimLX~it2&m%-f 
ZtzMzli, l&|g^-C*^iei4 3^'b®e«®-C$>-& 
Wit 1 <b L < 1* mii 2 , t^Ji-^M^KS^'f 
k-v>f iz#>\s>yi-2>zE&itf.&mt%2> 0 

[0029] [2 6 3 (b) fi, 1 £i»{£2 fc©HJK 
#£1-<5#r*:fciSMi4 Z<nm&4 Z&mLXm 

RUEFUL -eft 2 £*fipI1-*i §£ 0 50 
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[0 0 3 0] &i3, tfVfcfv^ftKlint:- U> 
^^Vtf^mtLT, IH6 3 (c) V^-ft^KZ 

[0 0 3 1 ] LWI \>-*?-*mWL-tl>\z\U HI 6 4 K 
^1" <fc 7 KE I TiKSl 0 1 1 0 2 T ^ 

pfe3 {CJ; ») L'V h iZtf > \d> y-ftl\i&^ 0 

[0 0 3 2] ii-e, • 2Ffl*Siiei-*^:l <0?fe 

^•ai^^^-S-^! , m®.2 ■ 3 WOiiei^JV^-S- 
<o23t-f&t, Jt^J-^frlf- (wl +w23) Sr^-C^C 

zmwttfemzmi- z, x *)f£ffl%m.wn, eito 
[0033] a±(o^^t-^x AMmmizmi-zbo-e 

ottMm&fr t>7ji2tlX^2> 0 
[0 0 3 4] &±<DZtfrb. ^Oi^iEITJSft 

[0 0 3 5] L^L&:&*t>, mit^VE I T(7)®ffitCt± 

[0 0 3 6] gifi, BflEO^T^x^ji/^-iH 

fiJfflLT, E I TO*S*rB»L/:flf**««»tcfi 1 *>*L 
$&<6/c (Wxlf, A. Imamoglu et a 
1. , Opt. Lett. 19, 1744 (199 
4);P. J.Harshman et a 1. , IE 
EEJ. Quantum Electronics 3 

0, 2297 (1994) ;D. Huang et a 

1. , J. Opt. Soc. Am. B 1 1 , 2297 
(1994) ; Y. Zhu et. a 1 . , Phys. 

Rev. A4 9, 4016 ( 1 9 9 4) ) c 
[0 0 3 7] L^L***P>, Wl&iX<DtZ:?>mfcX\± 
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*;i^-*tii::*#&^70§^&.l<!:, TO* 

% * ^Fii co m& k «± * <o® m <o c *> tz *> 

[0 0 3 8] Z\<DX *> %x.^)l<3?-m&<0->*7iM\zm 
5fe LT, E I T*mz?fztb<n$ii ! t--C$>Z A <oi = A w 
2 (Aligt VS!1!)^C0^) , f/.lliAaU =~A 
a>2 OfflEft^CO^) £l^l$KPJlJ-*Ste^TO'& 

[0 0 3 9] -r iattco^^M^w-eiis^* 

<ax*;l/^-£gti<OTO$— $ SrIC?- -ff^om&t |b]*IJ£ 

W>Xtc*o'<jtmT-lc^S^nr^^. E I T l-ffiJfei" 
* :*: £ fcftgcffl'&ttte Hfr £ j3 v> T tf# t> ixT v>£ #> o 

[0 0 4 0] 

L J: ^ k + -t&Lfc.fcdK, ft* 

co&ffi-Cli, m=Ftfx-?M.btitz& : ?-=i fc-WV*K* 
<*< E I T&*Ot iB#Wx*;i^-mtifc:jg.E Lfc 

#£E I T«Fttli»e>*LTV»4*ofc„ 
[0 0 4 1] ±E*1tl*#ltL-C4**tfc«> 

[0 0 4 2] 

mm i Mik-t htzib <o^m 

^ (I8#«l) «i, >F*«%S:-&trS#i:, TO*»<Ox* 
A-^F-lSttOif *»'bHoiitt*ao f Ji*ib0lw» 1 com 
til, * 2 C0mti*5 <t tflfc 3 COiiti t Lfc £ # » 1 CO 

iHtifc* 2 tomtit owco^^^^-^icwis-ra^fi 

*&1rZ>m\ CO*, 4&crK»l wmtii:»3coiSStii: 

@#+coTOfit><Oiiig:&*N'f@i: Ltl^ <OTOfi»<£>l& 1 
comtit^2comtitcoHcomtiKi^^ ; ¥ r -> ^lco 
i»tii:||3omtii:<ora<Oi»tiHi^;v^-is«tU f ^2 
coigti i: m 3 coi^ti t CO W<Oi£tilW :t*/HF- 

*la>12 (i) - «>13 (i) J3 <£ 0^23 (i) ( i = 1 ~ 

N) t L, N«^TC0/r : *e®l-'OV^TC0Mf2w 

12 ( i ) , <*13 ( i ) Jsitfwa ( i ) n¥-&m**ti 

<t?tl<cul2>, < to 13>& £ZF< co 23> t L< Nffl^rT 
CO^*fi%tCOV>T(iOflJIEo;12 (i) > a»13 (i) & t- V 

oj2z (i) nmrnrngz^tirtion^ I (i/n) 2 

[a, 12 ( i ) -<«12>3 2 I 1/2 , « 13= 1(1/ 



14 

N) 2 ta.13 (i) -<W13>] 2 I I/ 2 ^.1:^^23 = 
I ( 1 /N) 2 [«23 ( i ) -< «23>] 2 I l/ 2 t L 
<r23=£<xi2, B.o ff 23^tfi3*j»J£i-*C:i: 

[0 0 4 3] ttz, *»MC«4'»0** ; f- 

2) (±, TO*®£^tr@<ffcfc, TO*»Ox*jHf-i«fc 
(P+ri^HoigtifciiUUi^AHKlil 1 <Di»til, %2<0 
m$LiS£U t m3<DmtiLt Lfzt »2fi0i£ti:i:®3 
COiiti t CO H <£> J- * ^ 4r- g tCWlSI" 4 ?S« * * ^ 

10 lco^t, ^^yflw^lcoiHtit^S^mtitcoK^Oi* 

>i'4 !r -is»wjti&i _ **«**-t** 2 co^^mias^^ 

■C*#5^4BjB#ai:**x.TUi}, WffiH^*^ 
i&%ii<n%t$iiNmt Lxm*<r>?f®M<r>Wi 1 coiHtit^l 

2 comtii: cOFflcomtiFfl^^^^r-, »lcoi»titH3 
comti t CO H <Oi£ti M i ^ A'^- # -t I^ft 2 <OiHti t m 

3 comtitcOKOiitiFfl J-^^^-Sr^tL-fttw 

12 ( i ) , «>13 ( i ) ( i ) (i = l~N) 

t l> nm^x<r>7fm.^>i<z^>^xntisf&coi2 ( i ) , «> 

13 ( i ) i5 .1:^^23 (i) co^ft^-J-tL-rtK w 

2 <> 12>, < <u 13>-fc «£ V< w23> t L, Nft^TCO^*^ 
^OViTCOltrfBa>12 (i) , tul3 (i) teXX/to 
23 (i) COHm«^*-?"tl-? f *t<rl2= I (1/N) 2 

Ul2 (i) -<a,12>] 2 I I/ 2 , <M3= I (1/ 
N) 2 [a.13 (i) -<a>13>] 2 I I/ 2 i3 it/ <r 23= 
I (1/N) 2 [a.23 ( i ) -<*.23>] 2 I !/ 2 t L 
7tJ®-&lC, <rl2^(T13, E.O ol2<o2Z*M&.-f Z>Z\t 

[0 0 4 4] sW&Et-fSittO**^ 

3) l±, /FM» : &-g-tJ'@'f* ; i:, /PillOx^^f-iSiffi 

igttii3J:^3^mtii: Lfcfc * 1 cO ^ti t « 2 
lcoft, ^e 5 t>*ic^2<omtit»3omtitcoHcox^ 

*Bt»co^«:N1lt LT«^<0/F*B%<75® 1 (Omtili:^ 
2<omtitcoF^cor»tiF^^?-^^-, il^fi*3 
<omti t CO m OffiHi^ i3 «t t>*^ 2 «0i£ti t % 
3 oomtit^F^comtiF^-L^^^-Sr-^tl--?'^^ 
40 12 ( i ) , *»13 ( i ) & ^l>'co23 ( i ) ( i = 1 - N) 
tU Nffl^TcO^*fi%l^^>>' % 'C(Ofrf£^i2 ( i ) , co 
13 (i) i3J:O f W 23 (i) <D¥#3MZ J tft. j m<<o 
12>, < <wl3>.fc J: t>*< a»23> t L, NlttO^tt^ 
HOV>TWMf£a<12 (i) , col3 (i) tei-lfto 
23 (i) co1§i»{i^4'^^-€'tl<ri2= I (1/N) 2 

[a, 12 (i) -<a>12>] 2 I 1/2 , » 13= I ( 1 / 
N) 2 [a, 13 (i) -<"13>] 2 I !/ 2 *5 <t XT a 23= 
t ( 1 /N) 2 [^23 ( i ) -<<«23>] 2 I i/ 2 t L 
tzWi'&lZ, <rl3^ffl2, 13^ <r23£?fiJ£-f h Z\ b 
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[0 0 4 5] ifc, 

4) 14, ±E3t*^- w*ai.) K45v>-c, nriB7in« 

dttT-fLSKnfii (n = 2~6) ?>m^£#^il& 

ireik 2 <om<£45 * w»e* 3 ©ig^^t t k 1 2g n,it 
[0046] ^aifiKftifli©**^ 

5) 14, ±B#** («*ai) Kfcv>T, fflK^Mto 
A*, dm^flilKnll (n = 7, 8) <&«?-*#o»f* 

*o z. <7)m&&m j*> »c 

J: o "Cffc <b *l£:£:£Wfoftj|!£ B a B *§* KB**tfc*frK, 
ttEft 2 4 tfliirE® 3 coig^** b K t *ftii 

K6«©B^j&«iRgS*l, egftjfiKn- 6 
JRS S frT ft « Effi £ b « £ £ t t "f -6 . 
[0 0 4 7] Sfc, *»Wfc«4<lll©jfc»^ 

6) 14, ±B*»?- (W*a2) Kisv>T, 

A*, dOT-tMtCnfl ( n = 2 - 6) QB?*ttoSfl 

kte* i onstt* 4 xmtzm 2 «> k t ^m. 

»Cn-m©«^*«W&3*U e g WtK m©t^ 
IRS ? ixT ft * m^-ES * £ 4 £ t £ #® b -t 4 . 
[0 0 4 8] (ffi*a 

7) 14, ±E3t*^- (IB*S2) K*v»T, tJE^FM^ 
* f , d^FI/littc n<0 (n = 7, 8) tom^fc^S^ 

mmm 1 (omma 4 owe* 2 ome^t t k 1 2g m.m 

JKSS*L-cft4m : F-EB4- t 4i t **HRfci-4 0 

[0049] ttz, *§kmz$kz>fa<Dim=i- (B*a 

8) (4, JiEftSt?- (»#J13) K*v»T, 
d^MUfiKnB (n = 2~6) <7>m?ift'0&® 

4 o Tffc c, tifcStfrfcH&a: *g B B B ^+ KB**ifc*frK, 

me® 1 o»itu 4 tn»E* 3 ©astta* 1 1 k 1 2 g «Lii 

[0 0 5 0] ifc, 4«lO#B-?- (HI** 

9) (4, ±.uitm=t- (n*?S3) tcisv^r, mtttmm 

dttT-ffcStCnfl (n = 7, 8) Wt^i^af 

4 o t <b n tz tm ft * k b * *i tz ®g \z , 
MB® l 4 cfttG« 3 commit t 1 2g ltil 

iRS $ *LT ft * m?-E® 4- 1 * £ fc as®, t -r « o 
[0 0 5 1 ] S/c, ^^IC^^flSO^^- 
0) (4, ±E3fc*?- (»*«!) tc43v^r, HrE^Mtt 
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f«^|ll5Hcn« (n= 1 - 1 3) <0«^-*#o^ 
±SK * >T* »K WE» 1 OHMar^* f «7-«kjtK n - 
1 1iom^7!i*iR$$ft, dB^IWtC 1 B©B^3J»JR« 
^ttrft^m^EB^i: >J, «rE»2«>*ffiUJ:0 r «rE 
» 3 Oigfir** fc 6 f mT-ftit n ffl <7>I|^**JR# S *i 

[0 0 5 2] M9!l=«&fb«>jlHR7- (^** 1 

1) 14, ±E3fcfH : J L (»*«2) »C4JV>T, 1&%ttim> 
fl^ftlCnfll (n= 1 ~ 1 3) 

10 ±Jg^ * v-e* *) , ME® 1 Wi»fi[45 4 lfi»E» 2 com 
fi^fc ttc f m^fliitCn- lflO«^d*a«Stu d 
BT-tkitK 1 Hom^ 5J»«**iT.-Cfti«^E*t t 
•3, «TE» 3 £ B^liaKnBOB^iR** 

ft-&m?-Efi* t & i i: *#fRt-r* 0 

[0 0 5 3] tftRCftittOXI? 1 

2) t4, Tftmi^tsmtek. yMm<Dx.*fr*?-m®. 
<r>m&t<Dr#<D^*fi>¥-mzttm-tz>WLg i zG-rz,m 

<7>m®.bm2<omtiLb<Dw\<r>m&M^*j\<*f 

® 1 <OiH^i®3<Oi(5fi[i:<OMtOi^fi:H^*;i/^- 
£ 4 tf® 2 b m 3 ©i»tt t OM©HMiH!i*/H* 

-S-^n-rtLoj^ (i) , (i) 45 4^^23 (i) 

(i = l~N) tL, N«^ro^«»»cov»roiJE 

a. 12 (i) , W13 (i) 33 4 0^23 (i) <T>W-%}*M.* % 
tl-rtl<a,12>, < tt)13>4> 4 a>23> t L, Nffl^ 

TcO/FM^^ov^-CcoME^^ ( i ) , «ui3 ( i ) 454 

30 ^0,23 (i) <r>W>mUm.*Z*l-?tl<,l2= | (1/N) 
2 [£0 12 (i) -<t«12>] 2 | 1/2 , ,13= | (1/ 
N) 2 Ui3 (i) -<ci3>] 2 | 1/2 £J:Uf cr 23= 
I (1/N) 2 [a.23 ( i ) -<a.23>] 2 | 1/2 ^ L 
^r^F-g-ir, <r23^<rl2, S.O<,23<<Tl3SrilJEi"^>5t^ 

^f-C*oT, UEfflflciiu— LTftffl^n, ffi 
E® 1 Ojfc*«fEfflflc»wJS»'t4 b b f> ic, sKv 
¥Stc4») x mrEHooiifi:o^*>ME®l W^ic4 >9 
*Si4*t/^-ocoigeo^ft< fct— *HB^ SrBjlSi-* 
£ tic 4 19, u—VSM8*fratd£i:*«F«i-*-*«i 
40 [0 0 5 4] S/;, #«MHK«4«!<D#*^ 

3) (4, ^^^--g-trH^t, ^*e®i(DJ.^;i/^-£SSffi: 

*fi[4i4^3 0iSS^i: Ltzb%\z, ®2©rHfii:^3 

comtt t ohox* frif-mizHfc-r -ssft =sr^r-r * * 

1 03fc«r«fEffl#KJH»1-**RH#t#Bi: *BA.r* 
*3, fTE@-|$^<0^*g^ico«g:gS:*N11t LTffl/rco^ 

ti<D^ i comet^2<7?inei:cor^<omeK^^^^ 

-, ^ 1 comffii:^3cOiiei:OKcOi|ierai^;l/^'- 
45 4 2 *>UStt i: US 3 <Dm^L b (DfflvmtiLm*- * 

50 --k^fL^iXwYl ( i ) , a; 13 ( i ) &£Zfw23 ( i = 
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1~N) tU Nffl^-C<O^M%»Uov>TOUIE«u 

12 (i) , a>\3 (i) #£0^23 (i) <0 * * ft 

*ffl<w\2>, <w\3>i8Zlf<to2S>t L, Nffl^T 
<0^*t%HwOV>"C<D^fBft»i2 (i) , cci3 (i) isit^ 
^23 (i) <Dmmm&**il?iX a 12= I (1/N) 2 
[«12 (i) -<«U>] 2 I 1/2, ^13= I (1/ 

N) 2 [wis (i) -<au3>] 2 I " 2 # J: If* »= 
I (l/N) 2 [«2S ( i ) -<o,23>] 2 I 1/2 t L 
<r 12^ <r 13, J.O<rl2^ff235r9tJ5. - t&3fc^ 

^ifiitrooiifi<7)'>« < t i>-jffrb, mum 1 CO 

[0 0 5 5] ttz, K&wiz&zmnitfk* (w**i 

4) i*, iBB**^ 2) k^t, itrSE@# 

■pK-S-Sti&iTW&a*. fm^ftitlwoiS (n=l~l 

3) ©«^-*J»o#±SI-f >k t»E*i©uwa 

2 come# i tfHtrlESfS 3 <Dm&.i> t t i>Kf Whittle n 

[0 0 5 6] ttz, ^SMHUfciflfcOftSFf- («f*ai 

5) «i, ±E**^- (19**1 3) IciJv^T, 
>pi:-&l*l5»^ f ST'ttlCnl (n=l~l 

3) om^ino^m-i , triem come 
j3 <t owe* 2 corner t *> c f m^atc n - ii@<o 

* * m^BS© * i: »K HIE* 3 come tf* f flil K n 

[0 0 5 7] &&-f Zmfett&^te^X It, meW-*-* 

SfilL^ttiHtlix^^^-wW/hS < ft 0, 3 
e> <J> »©J t * 4 v» C £ t> ftT v» 

LV>*ttHtlt«LTx**^-oW7<S < ft»), 

ft 4o 

[0 0 5 8] Lfc^ot, #%9§ 

tz \±mvx l , us i come to * turn ft * *m# * i« 

L, (II** 2) K«*jfc*?--CHU ^lcom 

e, «2comecoM^tt^|H)i:^i^«i*^L, ^3 CO 

**3) c«£%x?-ca, si i come, ^3 come co 
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#*frtt#ra£*sfciiSHRu ^2comeco^-n^ft 

it^nT^tft^o 

[0 0 5 9] ii-C, ±ao*ff3t*Mfc-rfflff*WK 
l±, ^*fit»t LTTi, V, Cr, Mn, Fe, Co, 
Ni, Cu^t*co*l^JI#^«7C^, Zr, Nb, M 

0, Tc, Ru, Rh, Pd, A g ft if coH 2 
StcsH, Hf, Ta, W, Re, Os, Ir, Pt, A 
uftifO*3*jl£&*3C*, Ce, Pr, Nd, S 

10 m, Eu. Gd, Tb, Dy, Ho, Er, Tm, Yb 
fcfcOv>?y 4 K**±jH5ESf, *LTT h, Pa, 
UftfcOT^-^/'f K*#±a5c**il?ft < tfe-fflS 
Jil±l±-g-tf, L i F, NaF, KF, RbF, CsF, 
MgF2, CaF2, SrF2, B a F2 , M n F2 , 
ZnF2, CdF2, AIF3, YF3, L a F3 , C 
e F3 , P r F3 , N d F3 , SmF3, E u F3 , G 
dF3, T b F3 , DyF 3 , H0F3, E r F 3 , T 
mF3, Y b F3 , L u F3 , L i B a F3 , KM g F 
3, KM n F3 , KZnF3, KN i F3 , RbNiF 

20 3, Z r F 4 , L i YF4 , N a Y F4 , KYF4, L 
iLaF4, L i G d F4 , L i L u F4 , BaAlF 
5, SrAlFs, K3YF6, K3C0F6, Cs3 
N d F7 , Cs3GdF7, LiCl, NaCl, KC 

1, RbCl, CsCl, YCI3, LaCl3, Ce 
CI3, PrCl3, NdCl3, SmCl3, EuC 
13, GdCl3, TbCl3, DyCl3, HoCl 

3, ErCl3, TmCl3, YbCh, LuC 
13, CsMgCl3, CsCdCU, LiBr, N 
aBr, KBr, RbBr, CsBr, Y B r 3 , La 

30 Br3, CeBr3, PrBr3, NdBr3, SmB 
r3, E u B r 3 , GdBr3, TbBr3, DyBr 
3, H o B r 3 , ErBr3, TmBr3, YbB 
r3, L u B r 3 , CsMgBr3, Li I, Nal, 
KI, Rbl, Csl, CuCl, CuBr, Cul, 
AgF, AgCl, AgBr, Agl, YOC1, La 
OC1, LaOBr, T1CI, TIBr, Til, I 
nBr, I n I . L i 2 O, B e O, N2 Os , Na2 
O, P2O3, S2O3, K2 O, CaO, Cr 
2 03,Mn02, CoO, NiO, SrO, Zr 

40 O2 , Nb2 05, M0O3, AgO, Sb2 O3, T 
e O2 , BaO, WO3 , Re2 07, PbO, PuO 

2, Y2 O3 , La2 03, Ce2 03, P r2 O3, 
Nd2 O3, Sm2 03, EU2O3, Gd2 03, T 
b2 O3, Dy2 03, H02O3, Er2 03, Tm 
2 O3 , Yb2 03. LU2O3, Th02, UO2, 
UO3, Ba2GdNb05, SrGdGa3 07, S 
C2Gd3Ga30i2, N a L u O12, Li IO3, L 
iNb03, LiTa03, Ba2NaNbsOi5, Y 
2O2S, La2 02 S, Ce2 O2 S, Pr20 

50 2 S, Nd2 02 S, Sm2 02 S. EU2O2S, G 
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d2 02 S, Tb2 02 S, Dy2 02 S, H02O2 
S, Er202 S, Tm2 O2 S, Yb2 02 S, Lu 
2O2S, Y2S3, La2 S3, Ce2 S3, Pr2 
S3, Nd2 S3, Sm2 S3, E u 2 S3 , Gd2 S 
3, Tb2 S3, Dy2 S3, H02S3, Er 
2S3, Tm2 S3, Yb2 S3, Lu2 S3, B2 0 
3, G a B O3 , I nB03, T 1 B O3 , ScB 
O3 , YBO3, L a B O3 , CeB03, PrB 
03 , Nd BO3 , SmB03, EuB03, GdBO 
3, T b B O3 , D y B O3 , H o B O3 , ErB 

03 , TmB O3 , Y b B O3 , L u B O3 , CaYB 

04 , B a B2 O4 , Cd2 B2O5, L i B3 O5 , 
CSB3O5, SrB4 07, A h TbB4 O12, Z 
nO, ZnGa2 04, MgO, MgGa2 04, Mg 

2 T i 04 , Mg4Ta2 09, T i O2 , CaTiO 

3, S r T i 03 , BaTi03, P b T i O3 , KT 
i P O5 , AI2O3, L i A 1 O2 , YAIO3, B 
e A 1 2 04 , MgA I2 04, ZnAl2 04, Li 
A 1 5 Os , Y4 AI2O9, YAI3B4 O12, Y3 
AI5O12, La3Al5 0i2, Ce3 A I5 O12, P 
r3 A I5 O12, Nd3 A I5 O12, Sm3 Al 

5 O12, E113AI5O12, Gd3 A I5 O12, Tb3 
A ! 5 O12, D y 3 A 1 5 O12, H 03 A 1 5 O12, E 
r3 A I5 O12, Tm3 AI5O12, Y b 3 A I 

5 O12, Lu3 A I5 O12, LaA liiOw, CeMg 
A 1 11O19, TbMgAlnOis, BaAli20i9, B 
aMg2Ali6027, Fe2 03, Y3 Fes O12, L 
a3 Fes O12, Ce3 Fes O12, Pr3Fe 
5 O12, Nd3 Fes O12, Sm3Fe5 0i2, Eu3 
Fes O12, Gd3 Fes O12, Tb3 Fes O12, D 
y3 Fes O12, H03 Fes O12, Er3Fe 
5 O12, Tm3FesOi2, Yb3 Fes O12, L u 3 
FesOi2, Y3Gas0i2, La3 GasOi2, Ce 

3 G as O12, P r 3 G a 5 O12, Nd3 Gas O12, 
Sm3 Gas O12, Eu3 Gas O12, G d3 G as O 
12, Tb3 Gas O12, Dy3 Ga5 0i2, H 03 G a 
5 O12, Er3GasOi2, Tm3 Gas O12, Yb3 
G as O12, L u 3 G a 5 O12, Y3 S C2 G a 

5 O12, CaP03, ScP04, YPO4, LaPO 

4, CeP04, PrP04, NbP04, SmP 

04 , EuP04, GdP04, TmP04, DyPO 
4, H0PO4, ErP04, TmP04, YbP 

04 , LuP04, Ca2P04Cl, Mg3 (P 
04 ) 2 , C 33 (PO4) 2, S r 3 (PO4) 2, 
Ba3 (PO4) 2, Zn3 (PO4) 2, Cd3 (P 
04) 2, Mgs (PO4) 3F, Mgs (P0 4 )3 
CI, Cas (PO4) 3F, Cas (P0 4 )3C 
1 , S rs (P0 4 ) 3 F, S rs (PO4 ) 3 C 1 , 
Bas (PO4) 3F, Bas (PO4) 3CI, Sr 
2 P2 07 , N d Ps Ou, S i O2 , B e S i O3, 
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MgS i O3, CaS i O3, SrSi03, BaSi 

03 , Z n S i O3 , C d S i O3 , Z 112 S i O4 , 
NaYS i04, Y2 S i Os , L a 2 S i Os , Lu 
2 S i Os, BeSi2 0s, MgS i2 Os, CaS 

i2 Os, SrSi2 05, BaSi2 05, Sc2 S 
i2 07, B e2 S r S i 2 O7 , Ca2MgSi20 
7, S 13N4, G e O2 , Zn2Ge04, Cs2U 
O2F4, Cs2 UO2 C U, Cs2U02Br4, 
CS3UO2F5, Cs3 UO2C Is, CS3UO2 
10 Brs, MgW04, CaW04, SrW04, BaW 

0 4 , A1W04, CdW0 4 , PbW0 4 , Y2WO 
6, MgMo04, CaMo04, S r M o O4 , Ba 
M0O4, Li2Mo04, Y2M03O12, La2M 
03O12, Ce2Mo3 O12, P r2Mo3 O12, Nd 
2M03O12, Sm2 M03 O12, E112M03O12, 
Gd2Mo3 O12, Tb2Mo3 O12, Dy2Mo30 
12, H02M03O12, E r2 M03 O12, Tm2Mo 
3O12, Yb2 M03 O12, L112M03O12, NaC 
aV0 4 , ScV04, YV04, Mg3 (V 

20 0 4 ) 2, Ca 3 (VO4) 2, Sr 3 (VO4) 2, 
Ba 3 (VO4) 2, Zn 3 (VO4) 2, Cd 3 (V 
0 4 )2, Mgs (VO4) 3F f Mgs (V0 4 )3 
CI, Cas (VO4 ) 3 F, Cas (V0 4 ) 3 C 
1, Srs (VO4 )3F, S rs (V0 4 ) 3 C 1 , 
Bas (VO4) 3F, Bas (VO4 ) 3 C 1 , Ca 
S, SrS, BaS, CaSe, SrSe, BaSe 

30 . v^*S/*ABMb» • f"*-*A*fb* • r;v^ >m 
m. • if-*y h ■ ^-^g ■ Yfr-?~>y ^mm • 4 <? h 
y VMt&%9 > * >ik&m - -fe y - 7? 

it&m • )\>7-**?Mt&m - w>vc&m • y • 
v * - v\t%m • mm • -t u >it&m% w&m&m 

40 [0 0 6 0] iJUCifliT. ±Eoa»*JR5c*^*± 

T<=e>K, Si, S i C, SiGe, Ge, G a A s , 
GaP, G a N, GaSb, AlAs, A1P, Al 
N, AlSb, InAs, InP, InSb, HgS, 
HgSe, HgTe, BAs, BP, BN, ZnS, Z 
nSe, ZnTe, CdS, CdSe, CdTe, Cu 
2 O, Sn02, I n203 4iT^*#**VMi^j(ft 

50 tt-zip^ *<Dmmmizmfe2ti%^o 



(12) 

21 

[0 0 6 1 ] ttz, *»fHKUv»T3tlffliB$*t*m^-ai 

tetLxit, m i *yiBbmi-z&i&Ki* 

St^JR^f »* 4 dme^M-^-f* d 

-dig, »3^fca»AJR'f *v*B6ilS't4**Ktt5 
d «Mt*«ia#i-* d-d 9 > 9 J 4 K**±«R>f 
*>taMSi-**frKtt4 f , 5 dftt^t* f- 
f3S*f-»d3Hk 7?f^KM±i^t>« 
Si" 5 f f — f jM>Ji , **t-F 

[0 0 6 2] 4fi, #S&«-CHt, ±&L££ ? & E I T 

[0 0 6 3] (11**1 6~W**2 1) 20 

(tttt* ffS) @#*©3me© 

jfeTtt If ft 4 v» 2 Hlffi^WO jlft v» i § fc liffijg L T v> 
* © £ t \z*> h o 

[0 0 6 4] alciSWKflhOff***^ (W* 

S16) »i, ^«*Sr*trlftt, £©H#K*», i& 

;u^-iHffi© c t J ^'bHoi$faSrSO f ±^t>II^^ 1 com 30 
ft, * 2 ©me* £1^*3 ©met Lfct IC, *1© 

ilftSKllO*, ftfeWKKH ©met*3©met 
CD M CO x * * £ fc*HS+ & *« * * * 2 CO* *r 
»!2B*M»T^$**IBiie¥afc*:*l*.TiJ y), MSB 
WI#"BnoWi:ii, tt1SB#K*tt&lftfB£ 2 ©m 

[0 0 6 5] i-*tot>, aMSwmi&cfcaftsiHP (it* 
fn) »*, ^iw«»*#tfH#4:» c ©h#k*», m «<> 

»*J:D f l£;*j©*J?*< t 1 1 o©n**4i*fai:» 
ftBBflsK«TE*Hit#ifc««lT, Htlfe*#&%©x* 
;u^-ifcft<04 1 :d^HometjlU^;a»<bJiIK* l coiH 
tt, *2©me*±l>**3©met L£t *2© 

Willow *<bIN::*l©met*3©met 
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[0 0 6 6] 3MM!K«J«>fc*ft*iP CI*Sl 

8) it, m+mmis zv&^no&Q: < t * 

is J: tfEE* co^- & < tfc l^S £ ¥18: t, fr 

Eis#fciJtrBtt»*^;ifcttai-c, t&EB#©x*;i/^ 

-me©*^ = ome£SO f -Lrt i f>)iiK* l ©me> 
* 2 come* i Ms 3 comet Lfc t £ fc„ * 1 come 

t m 2 come t © w co x * * - g k * * *r 
i-&*i ©#, ttbmzmi come tig 3 comet cow 
ox^^^-n»=«-j©-j-*at*«:*i-*» 2 ©^s-tirfe 

n t±, wsEH#ic is it *> mib* 2 ©me t 
atria* 3 ©me t ansii t r v»* c t * #ft t -t * „ 

[0 0 6 7] 4fc. JW&WKfl&OflS***^ 

9) f±, iT-iWiBlUJ:U f 4T-«©^ft< 1 1> 

iJ &XfW.tl<D'ptl; < t t 1 oO^Sr-S-A-S^MSt, «T 

-me©4 , ^f>Home«riio r ±^^ffitw^ 1 ©me, 
^ 2 ©me* <t vf% 3 ©met t ^ ic, ^2 ©me 

t®3 ©met©W©x^;v^-|Slc^)cBi-4^SSr^" 

•f*^i©3t;, t£hmz%, 1 ©met* 3 ©met©K 

H'(*:4 : 'T?*^^-ti:-2)Iilljg#St : Sr'6lxTi3l), ItffBn^ 

*»-tfoo»-g-jctt, fflrEBaftcgtt&fflrieft i ©met 

«tSB^ 2 ©me t t T v»4 £ t * W ft 1 1" * o 

[0 0 6 8] ifc, ajclSWKifiOfll***^ (W**2 

0) tt, ±E** ; ?- ("Ml 6, i^Sl 8) Ki3V> 
T, Itse* 1 ©*©x^;u^-*o<i tU I5IB*2© 

ftcoji^i/^-sruz itriB*2©metMfa*3 

©met©F^©X^;l/4 r -H4-<u23t Lfct a, 23 

= ^2-^1 ©*ftft**fci-J: 0 H«rfBn*ir©*^ * 
* 5 IS5e ^ ^-4 £ t *#ft t -t * o 
[0 0 6 9] ttz, *»WK<fe©«4**?- (IS*3®2 

1) (±, ±12*^^ 7, B*S1 9) ^*v^ 
fltTlB* 1 ©*©x^.;u^-S- tU ttrlE*2© 

*©iiK-^2 tu trie* i ©met utile* 2 

©met©F^©x^;l/^-^5ra,i2t L/c t £ <«i2 
= 0.2-^1 ©*ft**»fc1-J: 0 tcMfB^Jir©^:^ ? 

*»K3esfu« £ t £2i#ft t -r* 0 

[0 0 7 0] £ £ -C\ ±BE*at?- 1 6 

2 1) tZ&^X, 9\-WitLX<omW)i J 3-z.i>^&.^ « 
x.lf, @#:*$l5tr2o(0mSt, £*lC>*ffi©W£Wff 

[0 0 7 1 ] 4 fc, *»W (W** 1 6 1 7 ) 

Hfflv»feit**3lf^©#«-K»±, p. 25~p. 2 8 IZ 

[0 0 7 2] ±E*»W (IS** 1 8 . 1 9 ) 

«, ^ig#«^8a^^[6]±u, x*;u^-me©^ 
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*&— s wm^if^o^ti t isiejsco i^onz t t©m l 

Si=-#F^ *?-«H^, Soffit v>ofc£ 
[0 0 7 3] Ztz. *!M!K«*«!0>3feJlHF- (ffi*3 2 

2 ) a, st-amr* j: vrmnptt < t <> 

-ocofi?-«;a£;£-*-.&@#t, ttlBft?«ifi0£*ffi 
K^£im£x*;i^-meco^f3ig^i-ocome 
*#ncome, tWIEft^jSofiBimT-flfH^jftSiifcx 
* ;u ^- me co f #> 6 ziome * a tf±^ c, m \z m 2 co 

10*, *^crj:»i comets come tcora^x* 

AlKlOtfttNii LTffl*<Offii=-#iIcoSil 1 come 
t»2 0*tti:©WoaSffilWx*^^F-, £l comet 

$&3ometcoracomerax*;i/^-4i4o f jis2<ome 

( i ) , <ui3 ( i ) 454l/<o23 ( i ) ( i = 1 ~N) t 
U NflNkT©i?-fl|jtfcov»T©tfrIEa»i2 (i) x <o 
13 ( i ) 4i4 lfw2i (i) <0^'fflSr^-n.-? i n< o> 
12>, <ci3>'45 XXf<u,23>b U N1&£T<0g^-fl| 
itKOV>T«0liirfBwi2 (i) , <ol3 (i) 454^0, 
23 (i) ^«i»^*-!-n-?tt < ri2= I (1/N) 2 

[a; 12 (i) -<co!2>] 2 I "2, <r 13= I (1/ 
N) 2 [col3 (i) -<<ul3>] 2 | 1/2 43 4 t>* <r 23= 

I ( 1 /N) X [co23 ( i ) -< co23>] 2 | 1/2 t L 
tz^&^iZ, 0 23^0 12* R^>o23^0l3*MB.-f2>Z\b 

[0 0 7 4]-4/;, *&mz&Z>®L<r>1tm=i- (»t«2 

3) ii, ffi^m, s^aa^4Jj;o f ffl?-fiw^^< h 
^®bSc $ #t/:x * )\,*?-m®.<o'p & h -ome£st>*± 

Mfl^\zMi&i±ixtz^*)\'¥-m&<r)<¥jf>hM.^tz 1 
OOiftS-f 3 0ifit L/ct #K, SI2cometfiS3 
come t co fffl <0 x * )v \zttfo? h iSfi Sr * $ 
1 Oft, & ibtfKSIl <omet$H3 comfit cora<Ox* 

t$&2comet<OWomerax*;i,4f-, f&icotget 
& 3 come t ©IBjomeHJx* ;i^-43 J: ifffs 2 <ome 
t IB 3 <r> me b co ffl <T> me ffl x * )l> - i % ft -rtt a, 12 

( i ) , wl3 ( i ) 43 <fcO* co 23 ( i ) ( i = 1 ~N) t 
L, Nffl^TC0S^-fl?iglCOV»rC0tfrfEa,12 (i) , a, 

13 (i) i3 4I/co23 (i) (OW-iSjmZZti^tKw 
12>, < col3>43 4 O f < (l )23> t L, NM^tOtffl} 
i&KOV^-CCDliirgEai^ ( i ) , £013 ( i ) #4 Xfm 
23 (i) **i-r*L» 12= I (1/N) 2 
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[co 12 (i) -<a»12>] 2 | 1/2 „ „ 13 = | (1/ 
N) 2 [col3 (i) -<<ol3>] 2 | 1/2 *54Z/ <X23= 

I (1/N) 2 [<o23 (i) -<£0 23>] 2 | 1/2 tL 
tzW/tetZ, «ri2^ffl3. B.O<Tl2^<T23SrilJE-t*4it 

«r#®t-r* 0 

[0 0 7 5] Ztz. #»W»=«4fll©*JtHP. («*S2 

4) 14, ft^»43 4 0 f fi^<D^^< t 

io */l^-ilMt©+;frfe = omte*»0^t*feJHfc* 1 co 

Mu t ±frbmiz%i<DmtiLi5*u t %2<DmiiL. fr-omu 
-m{^^o>^'^lb3l^^l -pco*e^^3comf4t L^t 

^1 comet ^2 coi^ffit cOKcox^^^-Hlc 

^ 3 come b nMv^ifrif-miznmi- 2>t&mi#ir 

20 &^2<Oft=Sr|irI2@#4 ] -e*l¥$-frS]|bj|a#|£t*fijx. 
T43»), Mf2@#*Oi:iHSjSc0i&£&£N1@t LTi^ 

<oa^«j£co» i come t ^ 2 come t coracomerax 
^i comet ^3 comet co HcomeKx^. 
**e-isiLxm2 come t m 3 come t cow come rax 

*)l>3f-H:tl^tl<ol2 (i) , col3 (i) i34U r co23 
(i) ( i = 1 -N) tL, NH^-CcoaHSitKov* 
T<OfrfBa>12 (i) , co 13 (i) 45 4t^co23 (i) CO^F 
l^ttSr-eil.-en<col2>, <col3>43 4 0 r <co23>t 

l, Nja^TcoftT-«it(cov^rcoMiecoi2 (i) , c« 

30 13 (i) 43 4^^23 (i) C0^mfflH*-?"tl.-P^„12 = 
I (1/N) 2 [col2 (i) -<col2>] 2 I 1/2, a 
13= I (1/N) 2 [col3 (i) ~<col3>] 2 I 1/2 
434^*23= I (1/N) 2 [co23 (i) ~<co23>] 
2| 1/2 t LfcS-g-K, cr 2 3^cri2, 5.0 ff 2 3^ <rl3«- 

IfitS^ tariff® t-r^>o 
[0 0 7 6] f fc, *l&^ir«*ftfeC07t^ (»M2 

5) »4, fi?-»43 4 0 f *^co^^< tt 

-ocos^#is«-*-r^H#t, «jfes^«itco##** 

40 x?.;i/^-iiiico>t>^ibEome^JSt) f ±^ti.JilH^ 1 

come, ^2come43 4o f »3comet l, laieft^w 
itco#*i-^JscoJti-g-i4, friea^«^gco-7x;i/5me 
4 <o i>m^*)\s*~<D^*)v^-m%L<?>$ s frhm./vtz 1 

ocomfjj:*^ i cotgfi:, ^o|trie4^-*^co7i;u$m 
e4 0 t'Kx^;u^-<OJC^ji,^-r|i-(2:cr)4i^e,-c>m 

e«r^y f ±^c,)ii^^2come43 4o f m3comet Ltz 
t^tc ^2 <omet»3 comet coracox*;p^-M 
izHfoi-zwi&imi-zm i <oft, ^t,o f ic^icome 

t»3cometcoracox^;i/^-^tc*<ME.-t-StS«4-* 
so 1-^»2coftSr«rie@-»4'-C*ff$-**lffi)e#St^^ 
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+ (DA^m&vm i <om®. tm2 <om& t <on <Dmm% 

J-*)\s*c-$:*:fi*?tia>\2 (i) . wi3 (i) 
23 ( i ) ( i = 1 ~N) t U Nffl^rTOft^fifjgKo 
v^T<7)frffiwi2 (i) . oj\3 (i) ^^^^23 (i) O 
¥^ffi***L^ft<oM2>. < a; 13> & £ V < co 23> t 

L> Nfi^:T(Dl:^1iig(zov^r(7)fjfSaii2 (i) . w 

13 (i) i3<£tfa>23 (i) O^ffiM £ ^ :tt^*L <x 12 = 

I (l/N) 2 [a;12 (i) -<aU2>] 2[ 1/2, * 
13= I (1/N) 2 Ul3 (i) -<a>13>] 2[ 1/2 
i5j:^<r23= I (1/N) 2 [w23 (i) -<^23>] 
2 | 1/2 t LtzWi^^. a 12^<T13. a 12^ <r 23* 

[0077] c^t, m^mifkvm^XF 5 . rn^mm, 

[0 0 7 8] ^MIC, #3£99 (W*^l 8-t^2 
5) K^tt&ft^FN S?-#ffl$l> i^ii:ilTlt 
B, C, N, O, Mg, Al, Si, P, S, Mn, Z 
n, Ga, Ge, As, Se, Cd, In, Sn, S 
b, T e^XXfHg<D^^:< t^-mm^±<Dytm^h 

4fcl±Al, Ti, V, Cr, Mn, 
Fe, Co, Ni, Cu, Zn, Zr, Nb, Mo, R 
u, Rh, Pd, Cd, Ag, Hf, Ta, W, Re, 
Os, Ir, Pt, Au^c\tlbO&&%t*<D&mtfW 

[oo7 9] m^mmitzmLxit, b, c, n, o, m 

g, Al, Si, P, S,Mn, Zn, Ga, Ge, A 
s, Se, Cd, In, Sn, Sb, T ete£V?Hg<D 

t i>-mm&±<OKmfrb%z*mmm, ttz 

liL i F, NaF, KF, RbF, C s F, M g F2 , 
CaF2, S r F2 , B a F2 , M n F2 , Z n F2, 
CdF2, AIF3, YF3, L a F3 , CeF3, P 
rF3, NdFs, SmF3, E u F3 , G d F3 , T 
bF3, D y F3 , H0F3, E r F3 , TmF3 , Y 
bF3, LuF3, L i B a F3 , KM g F3 , KM n 
F3 , K Z n F3 , KNiF3, R b N i F3 , ZrF 
4, L i YF4 , N a Y F4 , KYF4, LiLa 
F4 , L i GdF4, LiLuF4, B a A 1 F5 , S 
r A 1 F5 , K3YF6, K3C0F6, Cs3NdF 
7, C S3 G d F7 , LiCl, NaCl, KC1, R 
bCl, CsCl, YC 1 3 , L a C 1 3 , CeC 
1 3 , PrCU, N d C 1 3 , SmCU, EuCl 
3, GdCh, T b C 1 3 , DyCls, HoC 
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1 3 , E r C 1 3 , TmCl3, YbC U, LuCl 
3, CsMgCh, CsCdCh, LiBr, Na 

Br, KBr, RbBr, CsBr, Y B r 3 , LaB 

r3, C e B r 3 , PrBr3, N d B r 3 , SmBr 
3, E u B r 3 , GdBr3, TbBr3, DyB 

r3, H o B r 3 , E r B r 3, TmB r3 , YbBr 
3, L u B r 3 , CsMgBr3, Li I, Nal, K 

1, Rbl, Csl, CuCl, CuBr, Cul, A 
gF, AgCl, AgBr, Agl, YOC1, LaO 

10 CI, LaOBr, T1C1, TIBr, Til, In 
Br, Inl, Li20, B e O, N2 O5 , Na 
2 O, P2O3, S2O3, K2O, CaO, Cr20 
3, Mn02, CoO, NiO, SrO, Zr02, N 
b2, O5 , M0O3, AgO, Sb2, 03 , TeO 

2, BaO, WO3 , Re20?, PbO, P u O2 , 
Y2 03, La2 03, Ce2 03, Pr2 03, Nd 

2 03, Sm2 03, EU2O3, Gd2 03, Tb2 

03 , Dy2 O3, H02O3, Er2 03, Tm2 O 

3, Yb2 O3, LU2O3, Th02, UO2, UO 
20 3> Ba2GdNb05, SrGdGa30?, Sc2 

Gd3 Ga3 O12, N a L u O12, Li I O3 , L i N 
b03, LiTaOs, Ba2NaNbsOi5, Y2 O 
2 S, La2 02 S, Ce2 02 S, Pr2 02 S, N 
d2 02 S, S1T12O2S, EU2O2S, Gd2 O2 
S, Tb2 02 S, Dy2 02 S, H02O2S, Er 
2O2S, Tm2 O2S, Yb2 02 S, L112O 
2 S, Y2S3, La2 S3, Ce2 S3, Pr 

2 S3, Nd2 S3, S1112S3, Eu2 S3, Gd2 
S3, Tb2 S3, Dy2 S3, H02S3, Er2 S 

30 3 , Tm2 S3, Yb2 S3, L U2 S3 , B2 O3 , 
G a B O3 , InB03, TIBO3, S c B O3 , Y 
BO3, L a B O3 , CeB03, PrB03, NdB 

03 , SmB03, EuB03, G d B O3 , TbBO 
3, D y B O3 , H0BO3, E r B O3 , TmB 

O3 , Y b B O3 , LuB03, CaYB04, BaB 

2 O4 , C d2 B2 O5 , L 1B3O5, C s B 

3 O5 , S r B4 O7 , Al3TbB4 0i2, ZnO, 
ZnGa2 04, MgO, MgGa2 04, Mg2Ti 

04 , Mg4 Ta2 O9, T i O2 , C a T i O3 , S 
40 r T i O3 , BaTi03, P b T i O3 , KTiPO 

5 , AI2O3, L i A 1 O2 , Y A 1 O3 , B e A 1 

2 O4 , M g A I 2 04 , Z n A 1 2 04 , L i A 1 5 
Os , Y 4 AI2O9, YAI3B4 O12, Y3 A 1 5 
O12, La3 AI5O12, Ce3 A I5 O12, Pr3 A 
I5O12, Nd3 AI5O12, Sm3 AI5O12, Eu 

3 A 1 5 O12, G d3 A 1 5 O12, T b3 A 1 5 O12, 
Dy3 AI5O12, H03AI5O12, Er3AlsO 
12, T1T13AI5O12, Yb3 A U O12, Lu3Al 

5 O12, LaAlnOis, CeMgA I11O19, TbM 
50 g A 1 11O19, B a A 1 12O19, B aMg2 A 1 
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I6O27. Fe2 O3 , Y3 Fes O12, La3 Fes O 
12, Ce3FesOi2, P r3 Fes O12, Nd3 Fe 
5 O12, Sm3 Fes O12, Eu3 Fes O12, G d3 
FesOi2, Tb3 Fes O12, Dy3 Fes O12, H 
03 FesOa Er3Fe5 0i2, TmsFe 
5 O12, Yb3Fe5 0i2, Lu3 Fes O12, Y3 G 
as O12, L a3 G as O12, Ce3GasOi2, Pr 

3 G as O12, Nd3 Gas O12, Sm3 G as O12, 
Eu3Ga5 O12, Gd3GasOi2, Tba GasO 
12, Dy3 Gas O12, Ho3Gas O12, Er3Ga 
5 O12, Tm3 Gas Oi2, Yb3 Gas O12, Lu3 
GasOi2, Y3Sc2GasOi2, C a P O3 , Sc 
PO4, YPO4, LaP0 4 , CeP04, PrPO 
4, NdP04. S111PO4, EuP04, GdP 
04, TbP04, DyPCu, H0PO4, ErPO 

4, TmP04, YbP04, L11PO4, Ca2 PO 

4 C 1 , Mg3 (P04 ) 2 , C a 3 (PO4) 2 . S 
r3 (PO4) 2, Ba3 (PO4) 2, Zn3 (PO 
4)2, C d 3 (PO4 ) 2 , Mgs (P04 ) 3 F, 
Mg 5 (PO4) 3CI, Ca5 (PO4) 3F, Ca 

5 (PO4) 3CI, S rs (PO4) 3F, Sr 
5 (P04 ) 3 C 1 . Bas (PO4) 3F, Ba 

5 (PO4) 3CI, Sr2 P2O7, NdP 5 0i4, 
Si 02, BeS i O3, MgS i O3, CaSi 
O3 , S r S i O3 , B a S i O3 , Z n S i O3 , C 
d S i O3 , Z 112 S i 04 , N a Y S i 04 , Y2 S 
i O5 , La2 S i O5, Lu2 S i O5, BeSi2 
Os, MgS i2 O5, CaSi2 05, SrSi20 

5, B a S i 2 Os , Sc2 S i2 07, Be2 SrS 
i 2 O7 , C-a2MgS i2 O7, S i 3 N4 , GeO 

2, Zn2Ge04, CS2UO2F4, CS2UO2 
Cl4, Cs2U02Br4, C s 3 U O2 F5 , Cs 
3UO2CI5, Cs3U02Br5, MgW04, C 
aW04 , SrW04, BaW04, A I WO4 , Cd 
WO4 , PbW04, Y2WO6, MgMo04, Ca 
M0O4, SrMo04, BaMo04 , L12M0O 

4, Y2M03O12, La2Mo30i2, Ce2Mo3 
O12, P r2Mo3 O12, Nd2Mo3 O12, S m2 M 

03 O12, E112M03O12, Gd2Mo3 0i2, Tb 
2M03O12, Dy2Mo3 O12, H02M03O12, 
E r2Mo3 O12, Tm2 M03 O12, Yb2 M03 O 
12, L112M03O12, NaCaV04, ScV04, 

Y V04 , Mg 3 (VO4 ) 2 , C 33 (V04 ) 2 , 

Sr 3 (V04 ) 2 , B33 (V04 ) 2 , Zn3 (V 

04 ) 2, Cd3 (VO4) 2. Mg 5 (VO4) 
3 F, Mgs (V04 ) 3 C I , C as (VO4 ) 
3F, C 35 (VO4 ) 3 C 1 , S rs (VO4 ) 
3F, Srs (VO4 ) 3 C 1 , Bas (VO4 ) 
3F, B35 (VO4) 3C1, CaS, SrS, Ba 

5, CaSe, SrSe, BaSe, v»t±7 ?fb* 
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4 WSL • «> ABJtt • y h «; Mt&® • ? > 

■ 7 >it&® • ') >mm • ->i - wtg-* ■ m 
[0080] itz, *jswcuv»r, ftmM^&KZ& 

[0 0 8 1] [fWB] *»W#*oW*t=J:*Ltf, Bflc 
20 ^Oi^^^-HStttc^:**^^^*^**^, -oi 

2 2~«*S2 5 0**«£fc«**tt5**»J£1-*i. 
If> t^3k-l/V^*irtt LfcE I TC3t^<*i 
**SEfJ«Ftt fe ft* CI tfm fe friZ tt o tea Ltd)* 
oT, *3fcl£ (W*S1~W*S15. i*«2 2~« 
*S2 5) tcittlf. H#K*^*E I TKSPLjtH 

[0 0 8 2] It, aM&W#*«>flf*!:KJ:#U*, @#<P 
30 ©i^;u^-iSfii;^|4n-7oH s tSMtt, ft 

LTWjeofcO*«ffli-*ifcH 

fnt-l/^Wft LfcE I TK*-tf 
WWtW *t * - t *« W * K 4 o 7t o Lfc^t, 
*»W (IB*«1 6-11*^2 1) Kifttf, B#C« 

[0083] jblt, *&w<nftmiz^xmMizuwi- 

40 [0 0 8 4] !J£3|50tt#oaB-CttWLfcJ:7K. B# 
Ki3V>TE I TSrHai-iUtt/O Ktigjfci- & J: -9 4 

TE I Tt*St*Ul4, l*f-*r*©*£-J:R|;ttfc«1B: 
[0 0 8 5] l^Oli^tt LTI± ^ 

Wfi^iHtt-r 3 max zwifc-t &zt i 
t> 4fc3iHftjisaao'i'-c* : f-* t 3*tto*i»K:3»»ms 

[0 0 8 6] ifti IJ. a|cJ69iK«*3t*?-Uffiv»4H 
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[oo8 7] x.*n>¥-mmzz.<Dm%nm. 

4fV»fBt/i*-C**i £) fc^og-ffcH, -ttcoSOlC?- 
0*S •) t&tffZ. t*TIS. L*U £©«IIHF-# 

[0 0 8 8] tfitt, ^fKM*** 

L<"b9vyAKA9cJV>-CV>it*, EIT 

*3i ; a «i = 4« (Afflgbse 
[0 0 8 9] :©;t*>f>, B#-eE i Ttsanc 

[0 0 9 0] B3li« •tktt*i*»'^-*t!tt»oill 
[0 0 9 1 ] «MkW4:*tt*»o«fll^-*0 

[0 0 9 2] It** "3 WU H 3 ( a ) K^-f i^C 

[0 0 9 3] Z<r>fci!>< Hffrt, ftdftAft 

to 1 — to 12 ( i ) = ft>2 — ft) 13 
ft) 1 — ft) 12 (j) = ft) 2 — ft) 13 

[0 0 9 8] tit, J6tr«tf*tarv»lWt2 -i£te3W 

©i^ttH-^^Jl'*'- ft)23l±. ft) 23= ft) 13- ft>12i:S£*L 

ft)23 ( i ) = ft» 23 ( j ) 

•Ot <3> 2'(i<Ci^?-T-|^^F^A oi = A ft.2 4r«JES 
iUffi 3 ©T 2 o WiSS&RSx. * ^ - o 23** 2 fi ©IfcKiP 

A a) 23= 0 

[0 10 1] (3) j&i. %RJK*£4K'tfn 
# "C v> A «, 23*0 fc, JtlRJR-tfnottfflS: 
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[0 0 9 4] HI 3 (b) ti\ SSJB^Otf^fctWtWi 

iltftliU 112 (a) K^LfcfltiPfl'^fcBIHL 2#<D 

io i;gLt^r*4, 

[0 0 9 5] EI 3 (b) tf»P>x h;V^J±a«W 
1*«>*-Cjl3t*fr4:**»>*«ft<, 
AsifmMZKK^Z- kW4. iiiil), ^-isa* 

iSV^Tfc E I T^at4itlJ-Ci4w. 
[0 0 9 6] JWTtc, E I Tfc*^<#»JR*'<* 

(HSlOiUffi) >igf£2 (i2©iltt) >H6tt 3 (f&3 

[0 0 9 7] ( 1 ) ASKiS©*^ (|R*8 1 , ff#S 
1 6 , |f*ig 1 8 4 

Jf, 2I<OMlf.*i, j lcov^T#x.4o HMfcl •*£ 

<i2H, ustti • mu3m^% : f-^^^^~<o\ , ft) 2 

12, ft)13t ^tl-fftA ft)l = ft)l — ft)12, A ft) 2 

= ft)2 - cunt-ft fc, i^2«OM^^**|s|B$iCA ft. 

* i =Aft) 2 

( i ) (la) 
(j) (lb) 

*Z>fztt>, (1) SttWiTCtiltit^n. 
[0 0 9 9] 

(2) 

★ [0 1 0 0] ISE^-MOiSttHx^^^-Olli A 0112 
= I ft) 12 ( i ) — ft) 12 ( j ) I . Aft) 13= I ft) 13 ( i ) 
— u) 13 ( j ) I , A ft) 23= I ft) 23 ( i ) — ft)23 ( j ) I 
t-f&t, (2) 5fc«:SS7t1-A ft» 12, A eu 13, A ft>23<^ 

★ MtLTti> 

(3) 

^0tB1"ii:**-C^4o 
[0 10 2] *#iilCli, Aft.23**2*<^7t0 7lfjaiS 

»ni2, ni3-e^t &ftn~ (0122+0132) 1/2 t 
50 M^.^^ \-)\'t l zit-*?tt*)ii$n<D&w 
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-< wi2>] 2 | 
-<coi 3 >] 2 | 
-<<o23>] 2 I 



[0 10 3] Z.(7)Z.tfr<b, 2m<r>m.WL={-*^ts?h* A * 

a to 23~ n 

[0 10 4] NfflO««^-crai#»=jtRJDHfn4- ® 

• ft>23 (1) =£»23 (2) = co23 (3) = — = co23 (N) 

[0 10 5] Nfl«)»IR?-craftKj6»«HfnOtt»* 
Sl^jgCi-fci&Kli, — fl^iSlfi 1 <Dx*;v^-itSte 10 
ettttft-t-f, i$S&2, *tt3 0T2-30*ttHi*/i' 

[0 10 6] L*»U NiOMfOWKfc, (5) ★ 
<rl2= I (1/N) 2 [co!2 (k) 
<rl3= I (1/N) 2 Ui3 (k) 
<x23= I (1/N) 2 [a.23 (k) 

[0 10 8] nt<rl2, <»13, 23t<OM#^OV>T 

4ii^?>, n^<ri2, nSffi3**-5-*t-?n^tj:-r *<> * 

<r 23^ <T 12 
23^ a 13 

[0 1111614 (a) #*J8T-r«23 

IfiHlT'K-n/U, wis* 1 30 

(«i, <«2 ) ¥M±-C4 5JS5-T yizi&^xfrlfi-rz 

[0 1121 •*£*>*>, ft»2 ~col £ «23fcjWSSUt*t 

If, USttl •*SSflC2M, Wtti • *tt 3 

[0 113] ±0£# ; o>2 - oil = 0.2314*?- 

i*/HF-«M, a»2 <Oi|£**ltKl4|K#Lfcv>fc*>>, jfc 
[0 114] S<bK, 13 4 (b) l,Z7F-f£ n 

Ui, w2 ) ¥I±r$fiiix^ 
fl^-wtt. 0.13**4 5ffi9>f >tc^3ftrLtv»4®«** ♦ 

co 1 — ai23 (m) = co2 _ ft. 13 (m) 
4)1 ~ co 23 (n) = to 2 — a> 13 (n) 

[0 119] ii«rv«i»tt 1 • tttt 2 WOiUftW 

i^-^-^— co 12»±> co 12= co 13- co 23 tti> tz>£> ^ 

(8) jS:»i^coj: -5 t#tlS„ 50 
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(4) 

col =Aco2 *>lfc-i-*ft»4, H&S&Ktt, 

(5) 

[0 10 7] ££T\ NiWUfCKti^iSfirix 
^;w^-<0^i£;^g=Jr< tt ,i2>, <coi3>, <co23>tL 



(5) N«0 



1/2 (6a) 

V2 (6b) 

1/2 (6c) 

* [0 10 9] Z<D&,k (4) , 

mw^mmzAwi =Ao2 s-pje-t ££#14, 

[0 1 10] 

(7a) 
(7b) 

♦— Ux-t>ft&lrfi\Z, ^<r>^WL<r>^^)^^~ ion, 013 
[0 1 1 51 CitJ: 9, £ffcO«K?-*d-trillK*V'T 

fc, (7) 5$0<r23^<M2, <T23^<Tl3«-MJ£1--Si t 

[0 116] (2) ViB»ieo»^ (M*S2, 
1 7 , ff#« 1 9 & f<7)jfc§<g-) 
VSS!Iojgl4, ASiloietli^^ 0 A col =Aco 2 
LTt 3fe«RJKl4#2& K 14 -tf n fc t4 ft e, -f % -e n KRg 13 ft 

[0117] if, AStBtoeoa-g-^HtiltK, 2fflO« 

JD^m, nKov*T, i»fir 2 -m&3P.fl, 1 ■ t»{4 

* 4-JSMti" it *o 

[0 1 18] Jfrf-x « i , co2 trntiLffl^^Jls 
=¥— co 23, colstO^Sr-e-tt^fLAcol =col -co23, 
A co2 = co2 - col3ir1--5> t , 2 'H(DMll^*|^B#iC A 
co 1= A co 2 & 14, 

(8a) 
(8b) 

[0 12 0] Z<DX^ izmmzis^x AMB^-CE 1 T 
[0121] 



(18) 
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(o 12 (m) =u)i2 ( n ) 
±5*U I), 2®<D&l&l--Cmi%Kba,l = A«2 fcfitJE 

<r 12^ <r 13 
<t 12^ a 23 

[0 12 3] B5I2* vaUffl)60»'&K*v>T» 

2 • 3 H, igfitl • 3 Kl£>.X*Jl'3 r -gft>23, ft*13&S 

-To 

[0 12 41125 (a) l-^-T-t d ^> *MH?-'Ca»i2 
©5MBW*/h S < , ft* 23, a. 13# 

Ul , Mi) WC4 5R?'f*/Ci&cT»*t4 

[0 12 5] Sfc, Bl 5 (b) K-^rfi fc, wuKfl- 
tfe^&^-efe, Ul, a,2) ¥I±t*ttKi^ 
;w^-£o23, <«» 13^4 5SE9W LTV>&^M>&* 
— gB-rfe^ffi-fttlf, -5-0^i*<Di*;i/^f-ft*23, ft* 13 

ft* 1 — ft* 12 (p) — — ft* 2 + ft* 
a* 1 — ft* 12 (q) = — ft* 2 + ft* 

[0 12 9] *-Cttl«i4v»i«£i -*fi3H©*tB 

-X^;^— ft* 1312 . ft* 13= ft* 12+ ft) 23 ft 

ft* 13 ( P ) = ft* 13 ( q) 
-LsSJ: »K 2ffl«0SJK : f-t?|WlB#l- A ft*i =- Aft»2 fc« 
S T 36« JR * -tf n »c ffid »t * K »* , W 
*;Hr-«12, ft*23t*«±^e>-f. — #±<h-#T<0*ffi 
Kx^;^-^ i3** 2 m OWtfTf L v> C t t 

<r 13^ <r 12 
a 13^ <r 23 

[0 13 2] E16l±> SSStiiecO^-g-tCiiV^T, 
«WIB]l*fc**tt*n|;:iE^< fcftO, MS^-O*- 

*;w^-#*£*g5£Wlc^Lfcfc<D-C<fe4o I» 
ttttliwi. «tttlift*2 -C> B<f>Qjfttt4-sUl?Oi»tt 

1 • 2Ffl> jSM£2 • 3 H<Di^;i/^f-Hft>i2, ft*23*S 

"to 

[0133] @6 ( a ) H^-t ± 5 S-SSII^-C ft* 13 
«D5-tfc**/h$ < , *ttBX*/l-¥-».12, ft*23* f 

(ft*i , a,2 ) ¥I±?4 515^ ><oiISl6]i:^ 
[0 13 4] El 6 (b) ic^i" J: -9 tc, «,i3l-^ 

tkjJ****^*), (a*l, ft*2 ) ¥M-hT?i!MiHJ-* 

;i^-ft*i2, ft*23**4 585^ vtSBttcfl-*-r4«l* 
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(9) 

* - «* 12** 2 fl OSIftf L V^C t t * & o 

[0 12 2] JiTF> \W>m&(OWi&tmM%V&l&^± 

(10a) 
(10b) 

10 

[0 12 6] (3) E.Wm&<D®& (ft#:g 3 <0*§£") 
HS®jeo#m(i. AlSE&je^VgJI&jgtli^fc *) A ft) 

1 =-Aft* 2 £rnfJE.1-*t Z\zitw.m*-evM8.*)%< 

ifi v ■> -ft £ -J" j* t? $> Z> o 

[0127] t-f, ft<D--o<7>m&<oigi-&tmmK. 2 

«C0MS^-P, q(COV>T, *fil -mtt2K> iSf£ 2 
• itM£3 FfllXTfe^-^^^+'-ft*! , a,2i:v>9 2*©U 

[0 12 8] ?fr?-i*;l'*"-ft»l , ft*2 iffifflx^.^ 
20 ^— 00 12, ft*23t OM5r-?"tT--E*tL A a* 1 = ft* 1 — ft* 12, 
Ao*2 =co2 -co23t-fi>t, 2 IHC^MT-jPEIISfK A 
a* 1= — A ft* 2 £ft£1-&#1ix 

23 (p) (Ha) 
23 (q) (Hb) 

★ (1 4) ^(i^coi: 3 *c»*Bti-i t#fH. 
[0 13 0] 



(12) 

30 -frft& 0 

[0 13 1] WT> ^ti 1 ) Aatra#ft»BtKJ: N 

r 

(13a) 
(13b) 

tf—^-ckftlE-rtiif, fWWOx^^^cn, a* 
23i<*Lv»o,i, ft*2 03t1c*tLTf±, ^l±»? 3t7j*1if? 

J: 9 1C@#1Ci3V^T3S!ia)je'CE I T -5* 1^1±^ 
40 r£12; l • 3 ffl (Digit Bx^)K- **/h ^ < ^ 

[0 13 5] Al, VI, sM®)SO-?-tt-PtL<7) 

[0 13 6] ^C-C. ^jg14 (ft*i , ft.2 ) ¥ffi±T- 
so ffll-^ft^ftSt^io 
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[0137] &tk, &\zmiftz&wt=F&<D*-c, y^m 

Ofrl6l:ft<otz&im m-t^ft (lf*«l 6-21) 

[0 13 8] (A) WWIffOEIT 
%\zi>i&-<tzS. o K, HteK:fcv>TE I T«-Hai-*tc 

VS!-C(ii»fil • 2 WO^avjN?^^ 
2ffl-CJ±iJlfiri • 3HO«-***/jN$V^^Ji^-t^ii: 

[0 13 9] ^Cl-C, fflS • >g&lz£2>J^*)l>3f-m& 

m\nx *n t> ti h m®&m -< * > <r> a -~ d '-m> \z m g -r 

[0 14 0] CKDS^-cii, ^-m^fi-S-o^^tci 19 
*S.fi*§o;*: $ § £ ^x. tz ftlzzc * ;HF-*ffia*tt t ^ f 

[0141] $<bK, tt*»K»<tt#-***tt-eHt.x 
MUKima^S—JK:** »)**:*:£< , itic§s-fb**/h 

[0 14 2] If^O-cejUf fe|±f -f t >o f 
[0 14 3] IftJ: »K i»ecO^#ttSr#^1-^i tt 
-&ittc«tt), SOTTAS. VI, Bffl-f-ft-PfLOEfre 
[0 14 4] tfc, (»*«4~9) -Cl±, 7PM 

il, ASibieoa^ (w*«4, 5) iz\±m 2 (omit 

7) omffi£$iS2oi£ft<7>m^Kfi> fits 
liieoi^ (w*a8, 9) izumi ©«et»3<o 

[0 14 5] Ell 5C, 6«OEtfc^KJ:oT:£:*r*J1iJ; 

[0146] m+mzxzf-a-suwi 

t*Vfiim<®&lzts\,*x, d 
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aglM&^ab&JSBr&Kli, m 1 6 tc^-T J: 7 1 OAiz 
4*fc*iiILfcEglMfcfcfc43* , *4o -t dm 

i mw^mm^m^ * 

t ®mVimv> Eg iUte t * „ 

[oi4 7] gigkWiizxzmiifrm'DKzziii 

0DqrS$tl4 o iCt, Dli35e/ (4a) 5, 
q»±q = (2e/10 5) < r >4 -Cjg* $ 

&JS4 * VtEfi^OKi, <r>4 »iT^:-eg$ns 
d«jffiMSfc, Rd (r) T?<7>r4 «>¥*Wt***LTv» 
So S/w, 12 1 6*cDfB-S§-T2 g) Eg f±^SWI^tt*« 

[0 14 8] 
[&1] 

<r>" = S IB d CO I* xr"« xr 1 dr 
[0 14 9] ilf, ^Lfc4rtStt©«»Hfcfc&§ 

20 SfcE g *tttt4*»«-C**fc*«»H»tt4« 
#4tJo — »K, T2g*e<0@^ttSB-e*,^ 6liO^ 

$>& 4-(I<D&l&M®:&<g-;b-£T e g «litfc^ 0 
[0150] nH (n 2s 2) 0(11?*^®^!^ 

[0151] 4~n = 2t LT\ t 2 g fLa[lC«^F* 2 t 
tlR^i-Sm^E« (t 2g ) 2h t 2g «tit, eg flit 
30 i:f ft?fi l if ot^-tWti Ei (t 2g ) 
(e g ) 'Sr#x.S 0 

[0 15 2] t-f, m^PKS ( t 2g ) 2 6fiO 
t 2gftit^^^^ 2 fflOW^ift-Sttiat 2 oS^f 
6C 2 = 1 5/f»tttaB*«**o -oo 

( t 2g ) 2 (in 1 7 tc^-r j: ^ icrao«Dme^^-isfi- 

5, IU1 7(Ci3V^T, Ai g , T2g, Eg. Tigli 

[0 15 3] £OUMfc#»-CfiR4:j£Ht, 
40 g $* ? IS B B B ^^§{^#*^*: 1 0 D q Ktt«#*r, m 

(i^s^^^i $ 1 0 D q tfWZitLX & htt^o 
[0154] t tz. tflEf ( t 2 g) (e g ) <T>m%, 

m i 8 iZTfk-tx r> w-ovmmzfi-m-r&o m 

18tc^v^T, Tig. TagttiJ6ttW«;tt«:*i-BEttStiS 
T$)S 0 ico«-§{<0^# $fc^l±0 1 0 D q Kf± 

mT-E* (t 2g ) 2 o^t|H|«lc, EoortHiHcom 
so fiHx^j^-ii, S^Htiig B B B ^<0^§ $ 1 0 D q 
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[0155] ::-e, st-eb (t 2g ) 2 a^m^ES 

(t 2g ) (e g ) ^<DS#t#£*i:> £<oa#fil11 

om^5r t2gita*fe e g maiK«F*.±»f4 it?is 

•) (t 2g ) 2- (t 2g ) (eg) 
A«-eH (*kf>-f^a*£) o 

[oi5 6] Lfc^r, sjaafc^TifcamT-EB (t 
2g) 2 w3 TigiMfc 3 ) m^E 

S ( t 2g) (eg) ©3 TigHMix 3 T2 8 mffi ( t "b K 

[0 15 7] £<0»fcttap*Wfctt|$ft»^fl«Lfc t 
2g- egttil IB «SMx^i^-liM 
i§<Djz & ?1 ODq < $M1r2>o z.<r>tz*b, i&JIrt 
Kffi**^***4*<frK«i»Bf h) rtClOD 

[0 15 8] m.&<DW&&KiS\,->-C (t2g) 2 — 
(tag) (eg) ig^O*»RJR4rl.4 t, *«OlKv^ 

(t2g) 2- (t 2g ) (eg) a««3fc*»Kf| s #-C, 
L & ig ft M z- * ;v 3r - 55-* ( ± :*: § v >£ t #$0 £ ttT v > 

[0 15 9] itii:MUT, ftH-tRJS-C***^* 

( 1 2 g ) 2 03 Tigmftjj^Ri cm^-sefi ( 1 2 g) 2 k 

JS-T41 Ai«»tt, 1 Egigfc, 1 E 2g iM£ (fcfefc* 
f 1 ) ^nmmimz.2>t, £Oa*£trt±* 
evRlETf Vtfl&Z.&Z. i:**^4o iOJ: d fca^fi 

fci d fc, Hfc^EBOfcttH^ifcttM**^- 

[0160] i tliZ <fc *) , n = 2 (»* 
314, 6, 8) -C^$tLTV>4at), ASll^^i3V> 
T lift 2 W$fi<Ol|?Eit® 3 fflittOS^EitA* 
* L < ( 1 2g) 2 -c\ ft 1 OifcffiomTEB^ft 2 a X 
Vm3<DW. : ¥-%mt&**). (t 2g ) (e g ) -c***t 
VSIS&jgKi$v>T»±ft 1 coigftOl^Efiift 2 
W®^Efit^L< (t 2g ) (e g ) -C, ft3<7>mte 

2g ) 2-^*4^*1-^. -eLTHS®i|e-ei±® 1 <Dm$L<r> 

mT-EBt»3^'s^se«t^L< (t 2g ) 2-r, # 

2 omfiomTEB*** 1 £ £ IP* 3 wm^fEB t 
•K (t2g) (eg) t*4tW*tl«t4ui:i:J: 

o 

[0 16 1] n = 3 ~ 8 O^-g-lcov^T n=2« 
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#3&>K («*3C4~9) -r^?ttTV>-5, 

vmizvmttm t a*^ l < ft 1 omtiLvw.* EB^ft 
2fcj:iy r ft3om?-Efit^^4*t^, vs®®^ 

iift 1 (Omffiom^ EB i * 2 om^-EB t l 
< ft 3 Oi*M£<9®T-Efi7J*ft 1 is J: tfft 2 om^-EB t 
J* 4 -?-LT3M®)®-Cti» 1 <?5i^ft(7)m^E 

e t m 3 wi^Ei t tfm t < ft 2 omttowEi* 1 
ft 1 js <t tfft 3 om^-EB t * 1 4 tmx * 4 - 

10 fcfci!), (»*3U~W*«3) o&#:£*3£ 

[0 16 2] S/c, 0~R*3C1 5) 

^%i:LT!|firfl; : F-W^Cn/4*n=l~l 3 0 
S±i^>i:ftSU AMffii®0^tctimf2 2 tm 
ffi3»i*Lv»«^-E« (f)" mttl »±-5-tttS 

4 4m?-EB (f)n-i (d) ttiit, VfflBiBO** 
CttiHtil tr»<a2*^Lv^m : f-EB (£)n (d) * t 
•3, $fi3^ittIiSl^Et (f )n * i: -6 £ 1 4r 

20 [0 16 3] S^Efi (f)» tm^-EB (f)n-i (d) t 

[0164] a*©»»*u*v»r, (f)n — (f)n a 

«P, (f)n-l (d) -* (f)n-l (d) > % (d)n - (d)n 
30 tl/>5o 

[0 16 5] itUCttLT (f)n-* (f)n-i (d) a*£l± 

— telecast 8 * * kuas&jg-r ^vtisitanc 

iifif ffl ^ ;w - fryfs (i ^: # v> c t #^0 ^> fi x v ^4 e 

[0166] (f)n -* (f)n-l (d) MO* 

BftiBKM-rsSSft^SftKfc. (f)«- (£)n »»<o>t>T 

x-<Dmtb=Hmtzit%ffz>t, -»tc»±, (f)n- 

(f)n-l (d) l#OSli f fiI1lTt7<*<44. 

40 [0 16 7] Z<DfzX>, mT-EB (£)■> tm^-EB (£) 

n-i (d) imz$n?x 3m&zmx®&M} > ftizm? 
Et (f)»c»fi3i»tti**u<rt, (f)"- 

(f)naS(± (f)n-* (f)n-l (d) &®titmLX. +^ 

jc yt^mm x m&m x. * >v *?- km t & s v> c 

[0168] £(0£ AMSiSTIi, Wffi 2 , 3 

icm^-EB (f) n co^^^. 2i|ltt, *fil tw^E (f) 

n-i (d) frb-^m&zmzF, vmmmxi.mti.1 , 2 

KI^EI (f)"- 1 (d) <0>f 2^a, ^3 ICH^ 
Efi (f)n frb—im&.ZMJZZ.ti.zX ^tiO*^ 
so 93 (18*311, 2) <0&#5$;*#IS£-*- &£fcOTflBC& 
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[0 16 9] (B) S^-Wit^-COE I T 

[0 17 0] iiTIi, ST. *-*?-#JSfciJV*T* 

tt(Si^;i/^-O^*£j-j£^>)<7>^:^$.S-^LTvv< 0 *io 

En = (h2/8m* ) (n/L) 

[0 17 3] v>2 % 1212 0coio&ftT-#pf7>*Nffl^r* 

[0 17 4] L^L. m.tke>*mte-7v-tXlztetfZ>m 

A E n =E n [4 L3 • A L/ (L 
[0 17 7] SC (15) (4, fi^S&nrt^iv^*;^ 

[0 17 8] ^(ci»f2Hi^;v^-<0/F:^-C:*«») Ico 

A Enm= Enm [4 L3 • A L / (L 

30 

[0179] S (16) Ni<Off 

[0 18 0] £*Lf>«D,&rt»P>, 12 1 (a) , 1212 2 
(a), 1212 3 (a) ^^-fi-jlw, i»te2,!g1i3K 
x^j^-io|5v> 2r$Mi (S^&W/hS v> 2i£ 
m > ifil »cx*>HP-0*v»UJM4 (Si48cc9*§£ 
«M£) SriMiRL, it, B2 1 (b) , BZ2 (b) , 
EI 2 3 (b) K*-J-J:}ic, miil, i£te2K*«>i* 

Cx'^.^4F-0«v»tHtt (fi^-ifco* #£*£&) 

*T*sifn*v> 2 tiMKHo336— &** r 

/h $ V» A IS t tz 14 V S 3 i»fir^ ft «3fc+ * £ t «T ffi K 

[0 18 1] «riJ, 1212 1 (a) li^tt^ & 
^W*»fc 2oI^ 3Wtt* ASltc, |qn (b). 

a^«3f»ffi*vaKiftie^*»**^Lrv»* 0 so 
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* [0 17 1] «rU, tt#Ofc*U*^-#JSfc Lrt4H2 

x. immotfr > v * *e*S itfc l ^tc*^#P^* 

[0 17 2] 1212 0 K^LfcipILcOi^F^-eoSrP 
#S?i4, va l/f-f >#-*lS^fflV^^*C 

ft^P^KSift&^^-jgteti, En £ 
i*;i/4?-B>frffi, n^r*^ (n = 1 , 2, 3, 

•••) , m* *m?-©#»R* 

2 (14) 

s« [01751 ZOtztb^ x.*)\s*-mm±Ml%l l zii&Z> 
(L + AL) (L-AL) it^'70<tL/:M 

[0 17 6] (L-AL) KifcttSEn OS^Cll 

En (max) £ (L + AL) tc £ tj- S'M! E n (m 
i n) tOl4E„#, En W^W*B*^1-<>Oi:'t 
5o S (1 4) 4 A En I4> 

2 -AL2) 2] (15) 

★ Enm (n>m) tU -?"<05-*0ipl ; £-#x.*„ 
Ci?#P«)t'fXLi» (L + AL) (L-AL) 
JW70< t Lf-r^-g-tC, E m O«*:ttEi» (ma 
x) fc*/.MtEi» (mi n) t <D& A E«a*$MIMB** 
■t i «D i: 1" h t , AEnmli, 

2 - A L2 ) 2 ] (16) 

[0182] 12122 (a) It^mitm+ttFUz is 

v>t, eig^fcjgA,£3igft4- as2k, riei (b) a 

[0183] ttz, I2I23 (a) l±&mfrh £&4^# 
P (^JSS^*^) t'iJV^r, 7^^5i|ie«t •) fci^JC 
* fr*-<$m\z : &iS. 2 1%tzmtiL<D*> h 2 o 7 x ;i/ 5 ii 

olAC3*ttftAlC, mm (b) liftHf#PC 

[0 18 4] &i3, 022 (a) , 12123 (a) T»4, 

-tfif#pClf^itAL, ^Jt, 112 2 (b) , 
1212 3 (b) ri4, * : FW«©**#»cri"fer^- 

[0 18 5] (C) H-%>mmiZ£2>E I T 
•^IC (cj N w2 ) flit? ico»^#^<Oi^;U^"- 
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[0 18 6) iO«^ffiW-^tLt, 

•9 *»/h $ < ft * «fc o ft *m# *ffc •) Uii-*ft* s * *o 

[0 1 8 7] JdtUi^K, *»MOjft*?-K!|v»?> 

*s^sn8u i^ft s;^ 

4 ft, ctifeo^WflfeJK^-^i^-fllS^IR^^^fcra 
[0 18 81 W^-3!rxox*^^-HMtK:ov»rJ±, 1" 

#1- & c t * s *n h fix V» 4 o 
[0 18 9] »*+K»»*itfca*^R*^ 

*-CftJfe*ia#**^«»oH6ttH^G. H. Diek 
e»wJ:o-C4tJe>^*t/i*±»^i|p|l»OUHStia*»t>, * 
l± >9 Mil L ft mtiLifi&#fc&t l>Z\ti>mh1xX^Z> 0 

[0190] ei 1 9 \.z7ji-rx 7 iz, z<DmMLtz^i&m 
m®.*itx'ii£\iti%\<>2m®.t ^xmm-t&t, z.<nm 

ttW KM LT/hSft^-lKtf* &&4EIT 

[oi9i] n»KJ: »)iiia#»»tr*tt3i*59«i-«a 

[0 19 2] Vi^;i/^5sb^^-fe*--7>^m^«t4i»f5: 
— «fcW(CJi~l c m-UaTOfifc'hft & t 
[0 19 3] Lfc^T, ««Ufc2*ttH«)^*&— It 

HRK i fi* r s nft > * * v > 

^9 KffaZkXteb . 0 1 cm-'HT, -if-W^J*"? 
liO. 0 0 0 1 -0. lcm-it, Ift-C/h^iW- 

[0 19 4] £*Lt> ^4>(Oi^iiLft^:*e!fe 
m$LlZftWi*1mz-Z>Z- tiZX-oX. 7fe-C*SiftLftv^2m 

e h <D7fijS)—fc # *) tffctb t/Jn $ v> a a 4 ft «± v as 3 m 
em s-ra ♦> a-r ^ t nmftx § 4 mx$> * 0 

[0 19 5] el±, JFWWW-?**^******^ 
^/^-^SrKFoft^fl-^SraVffli-^tt, ft <b trice 

<0*ftfl-**«F-3ft#»*tf*«)ffi , t*feKOV»Tit'< 
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fto 

[0 19 6] CO«4tt««**ft»cJ: »>» «J*TH# 

toE i TflnffifiKftija*. -ettft'tt^ih* fc-f , flix. 
■i-sw^ftjtSf^s-sta-t^it^iiiKft*. 

[0 19 7] 

[0 19 8] (linollJfc*®) H7H\ 

& o 

[0 19 9] iOJt^PJR^tt, *S<fl-»fC\ isfi- 

Tlllt, iOE IT111 K»LTR»tfc*U y- 
h^tGS-E I Tl 1 1 KAfc-f 1 2 

Ail'>^^^3feSin«rE I Ti§ 1 lKA2r*-43fc7 
7^fA'13i, EITil 1 frh\&DZ*itz&l} : yy-f 

[0 2 0 0] ft£> ^S^U-^- 1 2frbm2tl$Y 
-bitGli, EITgl 10^*IWLTV4, 4 
ft. Aa^^fcSinKfc^fltU-tf-fcfli^TV* 

4o 

[0 2 0 1 ] 118 f±. EI TJ1 1 1 ^(Dzc^)U^-mHL 
Sin (*?-x*/Mf-«2 ) i:*«*W^UftfcOT» 

m8 (a) izm-r A$>mm<o®-£. eith 
30 * ji/^-owumm! 23* j . i • mm 2 m<omuK 

zc * )V 3? -<DUmMM a 12. • f»tt3M<Oi»eH 

a 23^ <r 13 * m&-r *> % * mm* & . 

[0 2 0 2] 4ft> h3tG«iSSfi:i •*tt2H*B 
iBL, A^Jv^'t-^jfcSintiiliei • i»tt3 HfcBJ&t 

?rc 0 23ttftt#. W2 ~o>l = o»23<OBI#* s Sift$tt 
co2 *^tL^n^l*?i-4o 
[0 2 0 3] ZVXTlzmJ&ZilfzftMmm^lZXtl 
40 »f, EITil li:y-h*GtAJv^t^Si„* 
tt^flaWL-rv^tt^fi, E I TH 1 1 c t a <7)ASI553" 
Oll^-f iwi =Aw2 «riitJE.1"4o 

[0 2 0 4] LtztfoX^ Y- h3feG* ? tev»t 
AAlv^±^*Sin«±E ITil 1 T-®JR$tlr^i^:^ 
figjSLftv^*, y- h*GA**4 t # IC(±E I 1 
1 TWA^Jv^-t^itSinOKJR^WlftlJ^ti^ft*!), *: 
^ ft tbil v ^-9-^* Sour tmt>ti.2>o 
[0 2 0 5] ft£, r-h*Gtt, f> t t> fcatJHEtt«t? 
* 4 me 3 t If ti-f , me 1 -*tt2H* ffifflHSbiS L 
50 Tv^4ft*, E I TS 1 1 TMii&iK^fo-flcjgiiS'f&o 
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z.<D%)%:iz± tj, e i rm 1 1 wammizi h-r. o 
£ >?, EiTii i ^cofifc^i-^T^i&^TiB]^ 

[0 2 0 6] ^ctcEI8 (b) KSi-VSMMB©**, E 
ITil ] Hfflv^#f|-i: LTIi, m&l • 

13, <T23l-fctLt\ <M2^ <r 13, ff 12^ a 23£$SJ5Li~-5> 

10 2 0 7] itz, vmmfe-cu, ftnAmm&tteg! 

^-^*Sin»±*ttl -HM£3IBk i*M£2 -mfi3Ffl^*» 

[0 2 0 8] v>4, r-hitGf±i$fic2 ■ f£te 3 
JBU • iS6fl:3ff8£Ii)jg1-*iffi5£ 

-i^rti^titoi , o>2 t L, mffi 1 • i*t£2 PpB^jl* 

fl^-gOtf'tHIS: <ol2t LtZ t c«2 -<dl = <ol2 20 

-9 &<oi , a»2 

[0 2 0 9] tOi 9 KflMS3*Lfc3teS£P3R?-KJ:*i. 
If, EITS1 1 bJtG t 's y -f-^yti: t & l-fl?. 

MLX^ZtZiZte, E I TH 1 1 W^cSB^cOMS^- 
-CAtoi = A cu2 £$5J5Li~£o 

[0 2 10] Lt4»9T, y- h5tG**ft|v>t £K»±. 
v^t^liEITil 1 ^©JRSftTtit A,i*Jgi®L 
&v>7j* s -etL^StilztiE I TJ1 1 lTOvm 
3tO(RJR*«ffl]«U $ tiZ tz #> s * S * Hi * -> 

btl&o 30 

[0211] vaebfe-cjir- h*G t>m&vim-c&& 

IfE ITil 1 TKJRSfU E I 1 1 -C»3fC J: 

cty- h^GW^JS^-ftLT L4 do L^L, 
■^-^^^^^-g-tctir- h5tGti^JR?tfricSii1- 
VIHI&jgTfc EIT@1 1 f-cimwuzx h-r 

[0212] 2 biz, ms ( c ) IZTfi? SME&jgOit 
EITill Cli»'4#ftt LTIi. mH 1 • iHt£ 

2W, «&2 3 M©*ti^x 

z£ <x 12. c 231-^ L"C\ it 13^ <r 12, <r 13^ a 23% MfiL 

[0 2 13] Y- Y1bG\m®.\ ■ tttt2M*EiliiSU 
v^±;w3t»im<4 2 • mi£3fflZ®mir2> 0 £f>K, Y 

coi , oj2 t U zSSfi 1 • mtir.3 |©x^;i/^-l©ifi 

& to 13 1 L tz L § , col + to 2 = to 13 9 
& toi , to 2 4:iltiR'f -2>o 

[o 2 i 4] droi d izm&Zixtzmm^lziilx so 
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If, EIT11 1 IZY- hftG t-s ft frit* £ bizm 

mtx^&t ^ tcti. e i ti 1 1 tpvjz&frvmm? 

[0 2 15] Lfc^oT, ^- h7feG* ? fev^ 
v^-^^5feJ±E ITil 1 -e®lK$:ft.Ttii A-t^i^L 
Srv^*, -€-fL*«*4^ §K»iE I T/f 1 lTO'/m 

Jt<nw.mwm2ti2>tz#>. ±£%miji'yi-)i>jttf'& 

[0 2 16] Y- h#G*±fcfcfcfcfe*JS#IS-e**HS 

eitii i ■eimw.zti-riz&m-rzo 
j: »j . Eirmi i#-cmffiiz£b-risyi-)i<yt*m 

[0 2 17] ^^5, S^o$fi«x^;^-ol$fiS 
ocDH^-il^ i- ovarii, iW2oc7)il^^i: 

[0 2 18] ttz. *ai6Sr^T*>&v>a^Kov>r«, 

iffl-T * £ t L v » 2 Tfe^SiiR^ iwm-ttiixzv 

iz o v> x i> * »i •) ic^ficHJ- * ^4f- 
ASM «r ^ i t pjfgr* * o 

[0219] (&2 OflJfcBlB!) ^Hjft^jRli. H7C 
3* L J: •} ^#-fbL7t^-e*^, 0 +«tfc 
*HJfiJ^®-C»i, EITgl 1 LXC r3 + 

LT 1 m o 1 %»tLtv»5A 1 2 03 tffl 

— y-*fflv», 7*h^t-Kl4tLtl±Si7* 

[0 2 2 0] 3o<7)i^JW^-iiei: LT»i, A1 2 0 
3 4"«0C r3^$fi!fec7)ji^jw^-i|ie«-fflv^ *#6<JIC 

2-H, e g State l«<7>m^-* 4 JR#$tLr^S^(7) 4 

iSH£T*<jb* 4A2 i^fiS-^tL-TtLS^Lfco 
[0 2 2 1] 4Ti , 2E, 4A2 »±#i»te<0** 

*Mt**-*BE*iaEST**. ig B a a*iS^i: »J, 4A 2 — 
«Ti 2E-* 4Ti t> KBmS5&-C, 5 

h frmglttiSj—lZlZtft), m&lBl^*fl'*r-<Ds< 

[0 2 2 2] c*uc*tu 4A 2 — zEmmmmm® 

X, Lfrt>m£hWi<OW<b%\ l znmt£tzct>*'<>r YfrWfc 
[0 2 2 3] Ell 0(i, A 1 2 O3 ^<DC r3tC03fe®iR 

x^?^ h frzm-tmxihZo mi o tc^v^r, 2500 
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0 cm-Mti4Ke-*£#o:/n- K&PRJRi±me 3 rt> 
hmH 1 -^O 4A 2 — "Ti a»i:W(6r*o jfcSUJl^ 
-^W*«[«*»e>a«fc feitfcUlttl • me3fgome 
ffix*;i/3F-08im4IM<ri3tt2 000~3000cm 

[0 2 2 4] 1 5 0 0 0 c m-iftifiKkT-* 

* - 7*T L §1 v»KJR«±, me 3frb me 
2 -.co 4A 2 — 2E2^tc*tlD"t*o me 2 -me3W 
0>«flMH£ <r 23ii 0 . 1 - 1 c m-i-Cfc *) , mffi 1 • * 
tt 3 M O <r 13 1 Jt« L T 4 «f«Jt/h * 

[0 2 2 5] 2E— 4Ti S&KWLTJi, 
•Vvx-$>Z>tzi6, jfcMLX'*? Ml^^mei -me2 

Ho«*«aE»i2***&ittt^s*v»36», mm, * 

EFK ± ax*^-meoffi-|£a»P>»±me 1 • me3 H 

[0 2 2 6] Cfte»Ojft*5>> ^flifc^SiOft^PSi?- 
-CJi> _tfii3ooi«fc»::WLT, 4A 2 • 4TiHMtM 
t 2E • 4Ti HMtlB*ASU:j6B6iBLfc 0 hftG 
©jfe^x^^-oii fcli*ei • m&2 WO 2E— 4 
Ti »#»C*MS1- 3/^-?-Jl/*OjW-i* 
/HF-«2 Ctt«M4l • ma 3 HO 4A 2 — «Ti 'M® 

[0 2 2 7] £OBf03fc^ : -X*;l'4f-a>l , u2li> oj 

2-wi *«$e2 • me 3 Homew^^^-o^k 

ffi (14 4 19 cm-i) t-»1-*J:^UjWELfco * 
Y- h3tGO3&Jgti0. 1W, S/:EIT1CAA 

[0 2 2 8] ^±co^#itlc»o*v^-C, y- bftGO 

[0229] t-r> y- hifcGjMtev^-a-Ktt, ->^^- 

E ITil 1 -C«RJRS*tS^»<), *syi-)vyt<om 
J)SkmitXl}KttLXlfy9 %izix*ffi.0?l,fzo 
[0 2 3 0] &.IZY- hjfeG*JS*tLfc»frfc(i % A* 
K*fLTi&7 5%om#3£E>6*#<b*L, r- YftQWm 

[0 2 3 1] 01 1C, Y~ YitGnit^x-*)^*?- oj 

£g£;l&7j J o> mes^mei^Oi&JR*^ 

wi Ii9 0 3 0 c m-iTifc&o 
[O232]011J: | 5, a»2-<ui (~ 14 4 19c 
m-i) !ffi2 • me 3 P50meHx*;i/¥-Ott>4> 
Ht— Scl-Sjt^i^^^f- 2 3 4 4 9 c m-ltt&T-. 

[0 2 3 3] ti^-e, -OA 1 2 03 4*00 r 3+^*6 

9S«#«:SiltV'* (Y. Zhu et al. . P 
hys. Rev. A49, 4016 (1 9 9 4) ) „ 
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[0 2 3 4] Y. Zhut»Tli, 3*ft©H, me 1 
£1*2 EiSSe, me 2 tct*4 A 2 me*^ A2 ( I ± 
l/2» *tt3Cli* Ajfttf 0< A2 (I 

±3/2» $Wfflv>?,jlTV>S. ^LT, ±fiB3m 

etBjBKBMsu s^Kmesa^mei ^m^*-* 
>• n e - u > v Kaei-a c t k j: •) , me i • me 2 

[0235] im<Dmx fca^Jt j: ? me i • me 
10 2 h, me i • me 3 w, me 2 • me 3 ra-ttimco 

meF^^^^^-COSmffiM* <T12. <M3> <7 23<t-f& 

sssfije-cE 1 T*?i#S£i-ici±, mei - me 

3 CO^miiM <r 13**s <r 13^ a 12> <r 13^ a 230& 

[0236] y. z h u h^m.^tizmn.^o *>. me 

1 ■*tt3H04A2 ( I ± 3 / 2 » — 2 E ffi&<T> a 

i3ti o . i ~ i c m-i-c*^o me2 • me 3 hi 

04A2 (l±3/2»-^A2 (l±l/2»» 
^ICKLTJi, W^^V**©*^*^ a23*±0. 
20 l c m-iJ: *) t/h? < ^-&£ i#&t.nTV>4 0 L-fzff 

or. y. z h u h<nm/»ti 3 me-fti s aiffljgo&g- 

tc« i3>«r 23 i:^'9, E I TS-5l#®£l-£ t li^itoT 

t-f% i ic^it^Momen^^^^-oisoro^i 

JttHf * e> * v» £ t ififtir- 2> c 

[0237] (ttmmi) me2 1 lt zEmeoft*) 
;i/^f-o>i s-mei • me2 no 4T2 -* 4Ti iis^ 

30 ^JS-t-S i>tHZ&x.tz&.fti*. m2<D$£ffi&mt±< IB) 

(i 1 8 0 0 0 c m-ii:SiLf**. 

[0 2 3 8] i-f, Y- hjfcG4*ftlv^»4-tCOV»-Ctt, 
US 2 OS JfeJ^S t ra# \z v ^ t- ;^co 111 2J t± A* \z 
ttLXm9%\Zixm^LtZc ■ 

[0 2 3 9] MzY- YltG*Xtitzm&, 4-Jg(±®2 

(omMT^m^m^t^tm^*). xtuzHLx^a*) 9% 

nJH 8 0 0 0 c m-i#i5i:l l btlS-/n- K^%iR 

it. me 2 • me 3 m<r> 4A2 — 4T 2 a^K*tf&?- 
8u *»jR© i i t tt«*'5>JB.«<> i 9*t*me2 -me3 

HO a 23& 2000~3000cm-it^^>o 

[0240] me 1 • me 2 wo 4T2 — 4T1 m&a 
»iatt*v»**. BBia • ^ict i^j^-meott-g 

so 59^t±ISv^L^ib v-v-y*^^^ h^t^^it* 1 
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[0 2 4 1] £*Ui, 1 - i 2 * f > UStt 

i - m-e:3 ra. m&2 • mu3m<o a i 3 , •> 

ff23^<ri2x <r 23^ <r wSrSSJE.-*- * «fc 3 tt?k*WlR1r 2> 

o -til 0 , #Jfc«t«-C»±iStt2 •itt3D 

tztb. Y- h jfcGfcJBSiL Tfc 5/^**1* lit/, iTSE 

[0 2 4 2] Ja±0£ij6*<b, HffrKiSUTE I T£3S 

JSifit-R*** * £ t tfWM ZtiZo 

[0243] (dk 3 <r>%ffi&m) *tamnn*itM* 

ftyzmm-lZte^X. EITSl 1 (OWftt LT, E r 
**ittmfo£ Ltlmo 1 %*ttLTV»4L i Y F 4 £ 

[0 2 4 4] 3o©x^j^-i>fiiUliL i YF4 
*OE r*+<V*Wto&tiL*m^ D 1 2 Kj^-f J: ? K, 
-#±OiS6tt 1 Kti 4S3/2 igftO? ^glSf^L 
TtE lKMfc, jStA.cfOrSi^ 2 tc(i 4 1 i&aflMKa^ *>ffl 
C<«fi»T»8LfcY -#TOi£&3Klig 
^iSMST** 4 1 i5/2iS6ffi(0^*,^»i»)igf B ^-C^-S!iL 
fcZ 2*tt**ivr*i»KLfc 0 

[o 2 4 5] ea»aiftj: 4S3/2 (ed vtto 
♦Wfcttiirs-e**. tfc, 4i 13/2 (yi) tufti: 4 
I15/2 (Z2) iSlffiO^ttliv^-ftLt r 8 -C*^ 0 £ 
tliz X *) , iJ6& 1 • igft 3 WO 4 1 15/2 ( Z 2 ) — 4 s 

3/2 (e i ) issiirs ^rs . mu i ■ m®.2 ho * 

I13/2 (YD -4S3/2 (E l) m&i>ri-~r 

5-C. 2 • i$6ffi 3 HO 4 I 15/2 ( Z 2 ) — 4 I j 3/2 

(YD mftKHtfrs — r 8 t 

[0 2 4 6] TfSOgU fc, Wtt«*Wi5ttKH+*3t* 
[0 2 4 7] 

I3U] 





r 5 


r 6 


r 7 


r 8 


r 5 
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[0 2 4 8] £ OS 1 J: <0 , 1 - 3 HO 4 i 
15/2 (Z2) -*4S 3 /2 (ED jg^ J= <£ tFiJIti 1 -m 

tt2 no 4ii 3/2 (y d -4S3/2 (ed m&\m 



48 

3 ho 4 1 15/2 (z 2 ) -►4i 13/2 (yd mmtmu 

[0 2 4 9] £cofe*^^>, <Ii3/2 (YD - 4S 
3/2 (El) S^t 41 15/2 (Z2) — 4S3/2 (E 

1) »»Ttt!RJRSIgE*«Bi<, L^*>, ItAaoffifc? 

* )\>3f- (Dm&IMM a 12, 13«4 t i> iZ±&\,* Z\ t 
iffl^n^OlC^LT, 4 I 15/2 ( Z 2 ) —►4 1 13/2 ( Y 

io D »»ttRJR»K*«Si<, 8hl*KJ:4i£tiWx*/i, 
3?-<r>s<7-o£ <T23»i^?^H5r#o 0 

[0 2 5 0] z\tiX !k ^HM^O^P^-Cfi, 
-tffiSoOigftKonT, 4i 15/2 (Z2) -4S 3 /2 

(E 1) mfifcHt 4I 13/2 (Y 1) • 4S3/2 (El) 
*ttH*AfflK3fcl&ieLfc. 

[0 2 5 1 ] h^GOTfeT- x^;^-^! (ii£{4l 

• mnL2 m<o 4 1 13/2 (yd-* 4s 3 /2 (ed m» 

2 1 • m& 3 HO 4 I 15/2 ( Z 2 ) — 4 S 

20 3/2 (ed &mzn&-tz> t«*i«Lt, £ot # 

0*^-i^;l/^-a.l , <o2 (ix tt.2 - wl * J *fi2 • 
m&3 HOig&H^jl/^-o+'lMi (6517c 
m-i) i-gnJ-* J: 9 KMtELfco F3fcGO 

5^jgi±iw, 4fcE i TmKxij-t-zi/y-rfrito&nL 

\i 1 mWt L?to 

[0 2 5 2] £tf!)J:^»ctBjftSitfc36JEfl5(f^-K:ov» 

[0 2 5 3] t-T. r- h^G***HV^#tJ±, v^f- 
30 ;v^;(iE I TJ1 1 1 T®iR?ni7t46^ v-^-^-JW^fcOffi 

[0 2 5 4] ^icy- hjtGtHRftLfcW'ft'Ktt. A* 
i:JtLtlv8 1 %OttS^^JS^#t>tL, r- Y%Gi)m 

[0 2 5 5] HI 1 3 IC, Y- h^GOjt^-i^^^-o, 

Sr^x.^* ? t>. iSfi3 ^t>£i{2: 1 ^OPRlR^^^ h^* 

40 u i «± 1 1 8 9 8 c m-i-Cab-So 

[0256]H13J:t)>w2-£oi (~ 6 5 17cm 

-i) ^122 • m&3m<nm&ffl**)i'*f-<?>4>.L-mk 

— £fc-f ^ 18 4 15c m-i#S-C, w2 O^PRJRfi^ci 

[0 2 5 7] {&MM2) m®.2 t LX 4 1 13/2 (Y 
1) i*fiil-'ft;*>ij 4ii3/ 2 (Y2) iSSte£fflv>. iftic 

HO 4Ii3/ 2 (Y2) -4S3/2 (E 1) &&l,Zttm-t 

so * &Otc^x.^m^-(4. ^3 0*M^«t^:<|B]#0« 
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^jtOSjSJtSSSS-P^Jto 0.2 -«,i I46 5 2 

1 c m-UcpStT**o 

[0 2 5 8] if, Y- hjtGa*jfcv»»-g-cov»rtt, 
LTft 1 1 %K*t?«^Lfco 

[0 2 5 9] *K**- h#G*A*Lfc*^\ 4-iSl±^3 
»***»> A* K**LT*tt0 1 5%«JKO 

[0 2 6 0] 4ii3/2 (Y 2) *&0*M*14f±r5 
5„ ifil ■ HStt2M©4Iia/2 (Y 2) - 

4S3/2 (E i) jg^iirs — r 5 i49, jg&2 -V 
tt3Hl© 4I 15/2 (Z 2) -4i 13/2 (Y2) &&i±r 
8-r5t*4o i^Stft^Uffiv^t, 41 

is/2 (y 2) - 4s 3/2 (e i ) m&nmmm®t a 

[0 2 6 1 ] ifUCWU 41 15/2 (Z2)— 4I1V2 20 

(Y 2) m&ttiWtVWV* ®»R3£JKii*# < rn- K 

o 

[0 2 6 2] J£JUtO*S*J: 9, *JtttWCtt <r 2 3* J <r 12 

[0 2 6 3] («4 OHJfe^) #H«£SI<0:>fcg?f8fil 
^*»2©#l;teIJS^^fti#l£&£(i. 
#«HX^KUv»T, E I TJB 1 LTP r3+ 30 

**^*6%t LTlmo 1 %5HfcLTv»4L i Y F 4 

[0 2 6 4] 3owx^jV^-!|atLtaLiYF4 
— #±»H6tt 1 Kii 1D 2 i»e<0^ *,*S B B B *-C*^SJL^ 

ft-eafc* 3h 4 9 ttfl»-e««LfcA 1 

ffctt* -til-matt Lfc. 
[0 2 6 5] &mtiL0)tm&i* >D2 (C 2) H6tt*« 40 

n, 3h 5 (b 4) mmir2 , 3r 4 iad «tt 

fcr 2 -C*-i) 0 iilfcJiK itfil • 3gf£2HB<7> 3H 5 
(B4) -1D2 (C2) Mlir 2 -ri, • 
i$1i3H<03H4 (A 1 ) — ID2 (C2)»#fcr2 
— Ti «>jMM»6flMtS*U m&2 • i»fir 3 FalO 3H 4 

(a 1 ) — 3H5 (B 4) m®tfri — n <oii#^t> 

[0 2 6 6] TiecD«2(4. UlttWWIitttK 
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[0 2 6 7] 
[«2] 





1*1 
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r 8 




Ti 
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r 2 
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r 3 
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r 4 
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[0 2 6 8] i COS 2 J: »K Wffi 1 •*tt2BO 3Hs 
(B4)-1D 2 (C 2) ig&tig&l • *tt3W« 3 

H 4 (Al) -ID2 (C2) a»!4IWa*'C*9, 
2 • iJM£ 3 WO 3H 4 (Al)— 3H 5 (B4) S 

f* ti ft* 03& K 4 & £ t * o 

[0 2 6 9] iniO, ^JfcJEPSFf-Ttt, Z<0 3^><D 

ifcttUO^T* 3H 4 (Al) • ID2 (C2) fttffl 

t 3H 5 (B4) • 1D2 (C 2) *tt«*Aia»C*ia 

[0 2 7 0] r- hjtGOifc^^/l'^-tul tiiNSl 
•*fi2«© JH5 (B4) — ID2 (C2) l»C*t 

• m®.3Nl<r> 3H4 (Al)— 1D2 (C2)ig 

# U * * <0 * L fco 

[0271] iOiiOiui, 0,2 (i> 0,2 — <«i 
tt2 • i|ltt3IWOiJHtWi*^-04«^« (2 2 8 0 
cm-i) fc-S&rf &i ^ CliLfco r-hjtG 
coSiSjgii 1 W, i £E I Ti 1 1 KA2>-r& vrt;>i£ 
c05^JKt± 1 mWi Lfzo 

[0272] ioi 7 izmf&ztitzyt&mm* kov> 

[0 2 7 3] *1\ h*G*»*tv»»-frtwU % ->^^- 

;w*t±E iTii 1 -c®iix$fL-5 7t». is-n-frytntb 

* §4 JS «± A* K *t L T ft 7 % K t -eWL'P L tz „ 

[0 2 7 4] YitG*mMLtzWi%\ l z\i., Xt) 

KWLTft6 9 feii, hjlfcGd 1 ** 

mfr&hKtz* 

[0 2 7 5] (ttffcfflS) i»tt2 t LT 3H 5 (B4) 
i»tt»ft*>9, f*^> 3Hs (B 1) me 

ifil •$tt2H«3H 5 (B 1 ) — ID2 (C2) 1 
*C«J6-i-« »4W^ife^ggi:^: 

1 14 2 2 5 3 c m-n:iSLt$)S„ 
[0 2 7 6] Jf. y- bJtG^M^W-frlwO^-Ctt, 
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[0 2 7 7] AiZY- YitG*X1XtzWi<k. ^Jgli&4 

[0 2 7 8] mi&W) *SE»««i, muzmLtzJt®: 
W*^-»;*V»T, SI 2 ~0 4 (O^t&MM t E I TH 1 1 

[0 2 7 9] TIB^S 3 ~SU 2 K, *SEJB«©jfc*H * 



10 
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[0 2 8 1] 
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M?--tfotcgEi^^»±, »7<D||j6i^i:^<|S|#^ 
1»j£tf>ft^IE3t ; ?-S:ffl^Tft2 1 O^&HCfc £ ft 2 2 <D 
SSSSSSrW^feo 0,2-0-1 »±gl 7 oHMMg 

t|5|«. 0.0 7 cm-iUi8Lr*4. S1\ ft2 1 
jMSI/»»£-KOV>THU ^7<0Hife^<D^t|SI« > 

it2 2<nm?)i&mtxD\zi$Lxift\ 2%\,ztxm^L 

fco ft 2 1 &A*tfcJ®£\ 4-Kli»7«*Jt»i 

t«±^*r»)> A^JKttLT 1 2 %®ac0tb*5iJS 

2 1 «>#|teKJ:fc1\ ft2 2tt«i:^»iBL4v»;rfc 

[0 3 4 1 ] 12 9 KSLfcx*^- r$M2IH^<b fcfr 

it?A<oi =4ttJ2* { MLr^^v^ z\<ntzib, 2& 

Oft*A*LT<>E I TS-CSURSftTLS^/w*, ffi 
* 5& S **ti*D L * * o £ £ ififrfri, o 

[0342] fii±o£fc*b, mEEen*Dt-<t 

Lfci'otAffi E I T#14Sr#^)tL^>£ ktfJUffl 

[0 3 4 3] m 8 <D#lifc^I!) *%2tigffi«>£g|IS 

-f^t)*,, **J6Jg»TM4» EIT12 3<75## 
t LTE u3 + ,!i*^iMl%t Ltlmo 1 %MLtv^ Y 
2 03 *m^X^Z> 0 it f2 1, 22t LTlift^- 
a,i . «,2#i:t(:~ 1 9 0 2 5 cm-iOfe 
3fcU--*f-ft£fflv^ 7*h^-f*-K2 9, 3 0 t L 
TliS i 7* YfT>(*- K*fflv»TV>4 0 ifc, Si® 2 so 
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[0 3 4 4] -x^l^-SMii: LTIi> Y2 O3 Ctt* 

*fls«K«\ EI 3 2 K^-fJ: ^ -f±©$filtl 
A,+<Di£{4 2 Kli 5Dii$ft£fflv^ -#TOigft3K 
li 7Fo ilSffi^SlRL/co 

[0 3 4 5] mE* ? -tfn<7)^ic»i 5Di iifi[li3Slc 

Z> 0 1 ii£ft2 Kfi, £C0 5Di iHft^ibfl-^L^ 
5Di (a) 5Di (b) i$Mi<D2c5CDmfi£ffl 

v>fc„ 'ForStetilSS-C^ao 

[0 3 4 6] iftJ: <K **SEfl*^-Ctt£0 3oOflS 
ft K HUT, 5Di (a) • iFomfflflt 5D 
i(b)- fFoSMaWfcVSKftE&jgL/wo 

[0 3 4 7] ft 2 1 OftT-i*^-o,i Ktt*ft2, 
3HO To - 5Di (b) 

U\ jt2 2(5* : fx^^- s ,2i:il$fil 1 3 HO 7 
Fo-*5D! (a) a£K*frl&-*-*fcO*»«Lfco 

[0 3 4 8] £<DB$Oft^-i*^^-a,i > 0.2H, co 
2 - coi tfmisLl . 2 fflom&fflx-Z-fr^-V'P'i^a, 
I2t— WC-TZ J: -5 KRSLfc. %t3. E ITS 2 3 HA 
M4*2 1, 2 2(7??4Jg{4t 1 Wt Lfco 

[0 3 4 9] 1213 3 «^ 7F 0 m&frb 5Di ^tclx 
-•9-*-ft-eft®)SSr=ffv^ £e>K-3e<Oifcft£*$ovi' 

SfL^5Di (a) • sdi (b) m-iaKO-e-Y ^ njfe 

£ jR£ L > SEE izfcjf L X w i 2 Offi^* iTO* KSefl: 
1" * * * fi^cilS* 4r ^-f o 
[0 3 5 0] ««S«iS#5il«E-CSaLifiL-C* 
4. Jfc, 03 3CI1, 5Di (a) -5Di (b)r^ 

Sr^ Lt44 0 
[0 3 5 1 ] ftJfrf-THU 0,12= 0 . 12 

c m-i^SiRLTV^,, ittil). Y2 O3 lCJi~7X 
1 04 V/ c mOl|#3ia^^^-£> J: 9 HEPJomJEOlt 

[0 3 5 2] ^.^^ h;HHIH± 5Di (a) -5D 

1 (b) MPlOTO-S^lJCjN-It'L, ^O^tJiisJ: 
-e-0. 0 0 3 cm-ir*ot 0 iOit^f,, IffEPSD 

J: oT#»Lrt:iSffi J: »K 

[0 3 5 3] £OJ:d»waijaSfifcft*T-Kov»r, ft 

2 1 <D*ftEtcJ:^ft2 2 0Sfi^iK«:p'</wo if, * 
2 1 ^ISv^-g-lift 2 2 liE I TS 2 3X^.^tii>tz 

ft2 2<Offiil5SaEtiA*H*«f LTiftl 5%0Ci-CM 

[0 3 5 4] ^IC, ft 2 1 «rA*tfc»-&-l±A*C*tLr 
^8 1 %Offitl?iS* ? W^ft, ft 2 1 ***v^-g-tJt«5! 
LTft2 2 < % 2> Z timfribbtitzo 
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[0 3 5 5] 1213 4 ±2 1 (Oft?*-***?- <oi it 
HJeL^^T, ft 2 2 Oft? x * )\< ¥ '- a, 2 £^x.£ 
7i>*<bi£Gt3 frbmtiL 1 7Fo — 5Di (a) iSSO 
©iR*^ h^tltfc»***t. =5ci3x ft2 l<Dft 
=f-^*)]s*-wi it is X* 1 9 0 2 5 c m-l-Cifc&o 

[0356] H 3 4 J: »K w2 - <ul fflVOSL 1 , 2 M<0 
mft ffflx * ;w^f- O +'CMI o 12 1 — ifc-r & ft^x * 
-~-0. 1 2 cm-it ft2£>i»Jfc«±:*:# <M4?-*-&£ 

[0 3 5 7] otss^6) Y2 03 ^ensni-^mBEO'd 

0. 12c m-Hzffi&LX$>2> 0 

[0358] ft 2 1 A f iV>Mi;c^tli, 7 

oltNtiBSfcnttL ft 2 2<75mH^JKi±Ati^*tLr» 

1 5%(cST«^L^o ft 2 lfcAftfc*^ 4- 

ftli*70**»«8i:«±*4^ A*K»Lr^»ii) 1 5 

c>, *Jfctt«-C«±*2 10**&KJ:fe-r» ft2 2lif5fc 

[0 3 5 9] 113 2 iZ7&Ltz3-*)\'*-&®Mi!rh i>fr 

if A wi = A w2 ^MLti^^o 2^ 
<£>ft£A#LTt>E I TJit?RJK**lTL*3fc*, W 

[0 3 6 0] Hio;t*t>> SBEEniDtcj: ijmffiHJ. 

[0 3 6 1 ] (# 9 nmm^m) *mm&mnimmm 

=f-it, EI2 4 K^LfcftgSli^T-fc.fc 9*fMbUfc«"C 
*4o 1-»*>t.x **ttJB»T»** EIT123 
tUSmWittbtlmo I %^LTV^B 
aClFS:Iv>rv»4 0 It, )t2 1, 2 2 t LTIi* 

(ui , u>2 ffk & K~ 1 5 8 7 0 c m-i<£> 
fe3§U— ^P-ftfcJBv*, 7* h^-f*- K2 9. 3 0fc 

lt«±s i7th^*- K*fflv>Tv>s. mar. 

[0 3 6 2] i^;V^-*fii LTti> B a C 1 Ftcm 
*§ & epjD L tz B£<0 S m2^» <D x * ;v - m& * ffl 
^flt«(c»i, H3 5 IZTfiir X o K, — #±©JJMt 1 

fcHA,«p©HMtt2 c»i sdi *tt*fflv», -#T©«fi 

3 Kf± 7Fo iHtiS^L/:. mErtHf n©i§£-K(i 5 
Di £Htt(4 3 4lcSSiILTv^^ SBE8liDNplwt±2o 
<Di|lfi:tC^|i-r*o 1 t*fi2 i<D5DirH 
tt*»fefl-aUfc 5Di (a) mfit 5Di (b) 
2o^mffi : Srfflv>7t 0 7Fo*ffi<±lfi«-C* 
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[0 3 6 3] #ftg?H^tNi£O3o<0ig 
ttKHLT, 5Di (a) • iFom&mt 5D 
i (b) • 7Fo*ttBJ*VfflU*BbiBLfeo 

[0 3 6 4] *2 1 ©ft^-x^l^-ci KliiM^, 
3H<07Fo — 5Di (b) a»»cW*S-f * tOSr« 

ft2 2<7>5fe : f-x^;v^- £0 2 l-fiiSffil. 3W 
Fo— *Di (a) &&iztt&-t2> bOimRLtZa 

[0 3 6 5] iCDB^Oft^-x*;^- col > <u2 It a> 
io 2-<«ia i i£&U 2R8<Pi£&Hx*;i/:F-W«t'<CMia> 
\2t-m.lTZ>X *) KSSSLfco ^is, EIT^3^A^I 
-t--&3fe2 1, 2 2<T>^m.itt fcic 1 Wt Lfc. 

[0 3 6 6]H3 6ii« 7 Fo mtiLfrb 5Di JUttlCU 

Sc L 7t 5 D i (a) • 5Di (b) igftW<7)-7-f ^oifc 

[0 3 6 7] «ttlim#3*«E0 2*fS3gLK 

20 LTab^, 0 H3 7ict±, 5Di (a) • 5D 

i (b) ?n««JRKW-r**a!«ia:!ftlK 

[0 3 6 8] **tt»»0*?--ett, o,i2^LT»±0. 

0 6c m-i=SrS*?L-CV»& 0 CltuJ; •) , B a C 1 Flcti 
-3X1 04 V/c m^m^SiJS^^^-S «t ^ KfPMW 

&<Dmi&feL?zo 

[0 3 6 9] h;miili 5Di (a) -5D 

1 (b) *ttHO^*&-|£* , '>»-**lEt, 

-?-0. 0 0 9 c m-i-e£>o/i 0 mffiEPSD 

30 KXox^-mLtzmuimm-r^^tizx'o, 

[0 3 7 0] £.OJ:dK#Ja**i.fcj6«^»COV»T, 3fe 

2 1 <ommizxzyt2 2<o»mwtm^o *r> * 
7t:2 2<nm?rtmitxt}izttLxm\ o%bst« 

[0 3 7 1 ] ^tc, ft 2 1 *A*tfc»-&»±A»H»L.T 

#b7 7%<oai^5*js^^n, % 2 1 ^v^-g-^jtte 

40 Lt*2 2l±it$L-^1-< ^r^i t^^^ibtL/co 
[0 3 7 2] B37C, ft2 1 ©*f-x^;W¥- <ui t± 
@^t/ttt®-C, ft2 2<0*?iii^-( 1) 2 &^x& 
A ? t>*fi3*tj*ttl^W 7Fo — 5Di (a) ig#<£> 

coi itHX^r 1 5 8 7 0 c ra-if*4o 
[0373] 03 7^15, oi2-wi tfmtiL 1> 2?$<D 
m&ISlx- * to*?- <0 tp'bte co 12 1 — Sfcf * ft^-x ^ fl, * 
-~0. 0 6 cm-i-C, ft2 2 0®JRI4*§ <^-i-* 
Z. ttffrfrotZo Z<7)Ztfrhs E I TICS* 

50 -f^>C t * ? S»?tL^ 0 
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[0 3 7 4] Ut%lW 7 ) B a C 1 F fcSUnrr 4*E«> 
iW», 0. 0 6 cm-iClILTW, *-f, *2 1 

W*V>t*COVCtt, »9<o^ijfe^SBo^tra«. 

ft 2 2C!>a*3ISttA»»X*tLT»l 0%i:ST«'>L 
AJCWLT^lii) 1 0%SJSOtii*?^JK 

2 1 OWfiSK J: t>1* , 3t 2 2 liti £ A,£*jtig L t 
[0 3 7 5] 0 3 5 l,Z7jkLtzx-*)l'3?-miiLmfrb i>fr 

ftfiwi = Aa,2 **JS2:L-Cv>5:v» 0 Z.0)tzH>, 2* 

* Sftff 4< Jtf ft) L & * o *: £ « . 

[0 3 7 6] J2l±OCi:*6, WEepiDKJ: •JUMfclHU- 

S*t4o 

[0 3 7 7] (S&l OOfOGII) 03 8«, *3&W<7) 

[0 3 7 8] iO*SSW*^-a, <»»tr, 2*0 
562 1. 2 2<Oi2^54J£S-^P1--SE I TJf 2 3 £ 
OE IT® 2 3 *»tf 2feO«fiS51 1, 12i> itl 
t>TO5l 1, 1 2 OH5KmJ££epaDLTE I TJI 2 3 

(Dm^L^^Mt , E I TJf 2 3 Kft2 1 , 2 2** 
1X*tiX?}1rZ>%7 T <( '*- 2 7, 2 8 t, EIT12 

3 * <b ffi* $ titz 2 *o2ii5i« *f*i?Mtet 
i>y* Y?><*- K2 9, 3 0 t*t,M$litv>4o 

[0 3 7 9] jte^T^ 2 7, 2 8:**P>-?-*t-P 

na$n7t362 1 , 2 2 cod*., Affl«|jBt»tt*ttl, 

2ra?ria@i--s,jt2 1 , va»5is-cttUMa2, 3m*m 

iBi--536 2 1 **E I TJI 2 3 O^fltSrfflUti" S„ 

E I TJf 2 3 Izm&i-tZ 2*cOj62 1 , 2 2iiti>izu 

[0 3 8 0] ^HJ&^fti, EIT12 3©*mt L 
TE r 3+d*5F*fi!& t Ltlmo 1 %:friS:L-C^4 Y3 A 

I 5 0i2£fflv^-CV>£ o J/i, jt2 1, 22i LTtift 
^•x^jl/^-toi , <«2 34*t t IC- 1 8 0 3 0 c m-ico 
feilfl'— ^-jfcfcfflv*, 7t h^t-K2 9, 3 0 t 

[0 3 8 1] ^^;U^-ig{4i: LTti. Y3AI5 O12 
KflB»*6PijnL/>:ISBcOE r3 + ^j&^co^*;i,^-igte£ 
^WlcJi, 03 9 X n fc, -#±co?£fi 
1 Kli 4S 3 /2 i$Stt&JSvv XA,*C9!*{42 t-tTO 
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mo. 3 k t± 4 1 15 / 2 mfto*T *> f&A*t: io^sLt 

4 115/2 (Z 1) ifcttfcSlRLfco 

[0 3 8 2] ncojfc&^-Kli 4 1 15/2 (2 1) HI 

fittt 2 * Kjsis l -c v» 4 mmmm c \± z ©aniii* 

15/2 (Z 1) »^Lt 4 1 is/2 (a) m&t 4 

1 15/2 (b) m^L<r>2-D<r>m^L*m^tzo 4s 

3/2 i»'ffilCJi4o<7)x^^^-j$lj4^#^Ei--&75^ Z<D 

*-tzi>mi>^*ji'* r ~<r>&^mtiLzm^tz 0 

10 [0 3 8 3] ZtlX ^JEflSf^TttiOSOOiJI 

ttcwu, 4S3/2 • 4115/2 (a) mi&mt 4$ 

3/2 • 4i 15/2 (b) *ttm*ASK36BMSLfco 
[0 3 8 4] ft2 lOjtfx^.^-,,,, KtiigffiK 
2 r^<0 4 1 15/2 ( a ) — 4 S3/2 4 <b co£ 

jgtf, ft2 2 0>jfc^X*JU^-« 2 3M?> 
4 115/2 (b) -*4S 3 /2 ««fc*tloi-4lb©*»#?L 

fc. 

[0 3 8 5] > lcoB#co^: : f-ai*;w^- to i , w2 it, <o 
2-^1/4*^2, 3WW*ttMi*^-O^L>i u 
20 23^— J: "5 CSfLt. ££x E I TJf 2 3 

#Th43fc2 1, 22««tU:iWtU:. 

[0 3 8 6] 04 Oli, ^ 

SL^4i 15 / 2 ( a ) • 4115/2 (b) *fiMOvO 

mzmt-Tzfrim^tztzmim-t-o 

[0 3 8 7] ttts, 04 0 4 1 15/2 ( a ) • 41 

15/2 (b) #ttlBOT^^ojftKJ|xcH+«*aifl94« 
IK*'*? h;ut^LT*4 0 
30 [0 3 8 8] *lGWBlOf?-Ctt. 0,23=0. 3cm 
-i=S:S1RLTV>4o Y3AI5O12H-3O 
0 m T <0«SiS**^^4 «t -9 icmSSH 11, 1 2 **Mt L 

tZo *s<* y 4 I 15/2 ( a ) • 4 I 15/2 ( b ) 

*ttW©3F*&-l£#l)K*ttSU -?"Oilt±i3i-?-0. 0 
3cm-i-C*o^: 0 icor 1 7)^, «»RlJniC J: oT* 

[0 3 8 9] COJr^KWjft^flfcJfeX^Kov^-C, * 
40 2 l<0#ift»rj:43fc2 2 0*IBlBCti'<t, * 
2 l*«*|V»#^K»i, 3fe2 2»4E I T® 2 3-e«RJR$tl 
5fe2 2 0m*?4Jt{iA*^^LT^6%^St l 

[0 3 9 0] %.iz, ±2 1 AtHztt 
LTfi8 4 %<0m*^iS^»^tL, 562 1 ^fev^-g-i 
JtKLT^:2 2»4SigL^-t-< 4*:t«t*ftt>fi 
7^0 

[0 3 9 1 ] 04 1 iz, Jb2 1 O^^o^i^-cM »± 
HjeLfcttST, ?t2 2co^i^;w^- <o2 ^^x.'S: 
50 ^<bmffi3^t>itfi l^O 4I15/2 (b) — 4S 3 /2il 
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<0%^^^^-(oi lijsi-f 1 8 0 3 0 cm-it* 
<£><> 

[0392] H4 U0, <u2-a.i *itM£2. 3K<0 
mfi * O*' iMi « 23 k -Sci" * J- * * * 
-0. 3 cm-i-C, jfc2 2 0(RJKI±*# <«*fr-i-*£ 

&£ £*g»$*i£o 
[0 3 9 3] (Jt««8) Y 3 A l 5 OuKOttrt&M- 
««»©«*H?nK8£;lrt:J£W1.i±* 3£ 1 0fl5*«J^»fc 

£}fc2 2 <D^Ji54S5:P-</wo ci2-wili*6 

«Hifc»S8fcra*, 0. 3 c m-nzm&Lx$>i> 0 

[0394] 1 1*, ft 2 liS»*tv»»^Kov»rt±, & 1 
6 %fc Lfc 0 — *2 1 ZXfltzi&G; & 

*Jt*W»-TMi, ft 2 1 <T>^m\z X h-f, )t2 2lill 
[0 3 9 5] EI 3 $Km\*tzx-*)\'*?-W®mfrb1sfr 

tzto, mute&tfmuLKfr-otzz. k ****** . 
[0 3 9 6] a±oit*t, nsBSsas-euiD-t^ci: 

tfti.35rv»mfi:HIicMLTS*'C/jN$*^— j£**>) *» 
^t4it* { f I, LfctfoTJIUSFfcE I T#t££#C> 

fi*i fc*a»^*i* 0 

[0 3 9 7] (iii <o%mm) *nMr>m<v3t$zn 

^«±> 03 Sir^L^Jfe^m^S-J: •>#WWfcLfc« 

-r^*>*.x EIT123tLt> InAsi, 
G a S b/lOJf Hi UU0 nmT*, jgt&^-fcOJP* 
*2 ^ mtW InAs/GaS b ft^f-iM^X^ 
h 0 04 2 (Zi if fflV^- InAs/GaS b®4&?-3 
OOBfffiBlt^i-o 3t2 1, 2 2 t LTliftl^ 

^jV^-wl, 0,2 *t MZ 1 0 0 C m-lSKOTk^ 
U— V3fe*fflV^ ZbiZE I T12 3*<btb2j£*t£:2 

[0 3 9 8] 4*5* InAs/GaSbi@»3 0^(O 

B8*&epjn«:Sfl£E3 1, 3 2 «fttJ:i:i;i ^flft 

fc„ 5 fc, iBft^ 3 0IJGaSbM3 3 ±HJ§5« L 

fee 

[0 3 9 9] J^^frif-mtiLt LTt±. InAs/Ga 
A,*<0i£ft2 *i I n A sitOEi ig&S-fflv>, — # 
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TO*fi3CliGa S bJf *OHi Lfc« fiK 

»*»-ifDo»-ft-tittEi *ft. Hi mmt^ti^timm. 
«^t4#mffit±^ Kitftw 4 9 > ^ f wtt Kfl*?- 

*o mfil tiSM4 2 Ktt, :<0Ei HMft*fc3«LfcE 

1 (N=16) ftttEi (N=15) 

ft*fflv», *tt3K»4Hi *tt*'a««U*:Hi (N = 

1 6) m&*m^tz 0 

[0400] z\tix mt$tfflm z f-x\i.z.<7)='off>m 

10 ffiKHLT, Ei (N=16) - Hi (N=16) «tt 
mtEi (N=15) - Hi (N=15) ffiW^VS 
KftgftjgLfco 

[0 4 0 1] *21 OjfeT-i^^^-wi (iiSg-ta: 2 • 
3ESOH1 (N=16) — Ei (N= 1 5) jg^MtflS 
titoiS^ ft 2 2<o3fc : f-i*;w^-<u2 K»±*gft 
1 • 3IWWH1 (N=16)— Ei (N=16) S»K 

[0 4 0 2] ZtDHZnytTx-^fr*?- <o\ , a>2 W\ co 

20 ^KPSELfco E I T«2 3KA*i"43tl 1, 

1 2 03Hft»±kfc»ciW4:Ufco ££T, Ei*tt (H 
i KSffi) *t>#§>L7t9>^'?-mffi (N=0. 1. 2, 
3, . . . , 15, 16,...) TNi, R 
Hom^HJi^^^-liNl-J: 5£T, -to 

[0 4 0 3] 0 4 4 jf^^^fflv^-mT-^^i-* 
hn>^ii|<7)||^*e>Ei^Wt*9 

30 t^-To 04 4I-H, - 1 T<0«S*&=arEninL>tlS 

OEi (N=ll) - Ei (N= 1 2) iSsftHO-D-^ ^ 

[0 4 0 4] *SSlfcJg*<03fcJE«*^-rii, 12= 1 0 
cm-i*IRLtv>5. InAs/GaSb 
®*&^3 0 K~ 1 TOSW^J:^ nm«ct5 3 1 , 
3 2 *»fl;Lfco 

[0 4 0 5] ^.^^ h^^iPHiEi (N=ll) - Ei 
(N=l 2) *ftH<0^*&-l£* t «)(CJtJBU, ^-Ofli 

i3 i 0 . 5 c m-i-C*o^ 0 JfelctiK^^J: -9 5 
40 v^H,iHftWcoit|H£Wi*^-»±NK J: 5g-CS) 

htztb, - 1 TW«»9liP^Cfitt*Ei (N= 1 5) 

•Ei (N= 1 6) i*ttW03FJ$l-j£#«) fcifcO. 5 

c m-iSStabio 

[0 4 0 6] ioit*e>, a*enunKJ:or»aLfe 

$ 4 * if o V M 3 mffi^ Sr # * £ t 

*«-*4o 

[0 4 0 7] r©i d K^j&s^/ift^iiflf^Ko^ 

■C, *2 1 C0^r*icj:*3t2 2 0Sa3^K : SrW-<^o * 
so -f, 5t2 l**tv»»^l±3t2 2fiE I TJi 2 
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tiZtzft, %2 2<Otb*5ijS»iA^tc^LT*<)3 6%lz 
[0 4 0 8] friz, %2 1 iXfltzm&ltXjJIZttLX 

*t>9 1 %<7>thjj%Lmtf®bti. ±2 1 &&^®&tttm. 

[0409] 045 #21 OTte^i*;^- o>i »i 
@5eL.fc#g*-C\ #2 2<0 : )fr?-i*Ji>^-< o2 £^x.fc 
-9«<brSSft3^t>i£&l ^ <7>Hi (N=16)— Ei (N 

= 1 6) w&nym.^* hfrim^tz&mim-to * • 

i3s *2 1 O^T-^^^^-wi fiiJi-?- 1 0 0 cm-i io 

[0410J EI 4 5 J: *) . W 2-a.i 1 , 2 Hfi9 

Rfl-x * O+'tMt ^ 12 1 -Stt * * fl/^f 
1 0 cm-i-C, #2 2<0®JR»±^:§ <«^f4ii: 

3ft***ofc 0 $st*'E i Ticsjfe-r-i, 

[0 4 11] I n A s/G a S bjSI&^-S OKep&Q-f & 

i>%2 2 ©ausass-w^fco ££0.2 - w i usu 1 20 

^fUS^H-blB]*^ 10cm-H:18LT$,5 o 
[0 4 12] *f, *2 1 jWfcv»»<&Kov*T»i, £ 1 
1 OStMB&SB&ntiU ft 2 2cOfct!#3lJK«iA£K*tLT 
**j3 6%K£ -eM^Lfco — ft 2 1 *A*ifc»fr, 

2fcJt®:CTrt±5t:2 1 <0*te(c j: ft2 2tili 
t tfSS L ft v>£ t o /Co 

[04131043 KTfiLtz^if-fr^-mtitmfrh t># 

[0414] ja±©£ t «t nsi5fia»?-ensDi-^i t * 

<ri2= I (l/N) 2 [0,12 ( i ) -< 
<ri3= I (1/N) 2 [oiis ( i ) -< 
<t23= I (1/N) 2 U23 ( i ) -< 
fc/iU N»iE I T® 5 2 jgcDifcg$U a> 

12 ( i ) l± i #i ( i = 1 -N) <D^L=f-mfe<r>%.=f-#P 

wi3 ( i ) ft i «§ ( i = 1 ~N) Offl^-WigOft^-* 
^co» 1 OiSMft t » 3 WiSHi t COBB Wi|6fi:K^ * ;v^r 
«23 ( i ) »± i #B ( i = 1 ~N) ©ft^jgOg 

3r-, <o;i2><±Nfi^:T<Ofti : -#itcoffl:^-#^Hov^ 
TOW12 (i) O^p*^ <«i3>MtNfl£T«!>;ft-?4& 
iSWS^PtwOV^TWwlS (i) O^ffl, <a>23> 
liNH^:T(Oa : f-ffltigcc>ft:^-#FHov>T<Oa.23 (i) 

[0 4 2 2] £f>K, r- hft5 3#»ttl -$I2H 50 
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[0 4i5] mi 2<ommMm) 14 6j*. *%w<d 

r-$>z> 0 

[0 4i6] zvmtmm^*. a^#p, a^sHiift, 

S^ffi^wl^lig^u ->^?->vft5 KDJSfiS&JK 
5r^p-t*E I Tf§ 5 2 Cl<DE I TJi 5 2 K&LT 
WMhfl, EIT152 \Zf- bft5 3 frA^I"*** 
ftU—V- Wmm) t, EIT15 2Cv7t^5 
lS'iv i TAM^7 7'fA-5 4t, E ITS 5 2 

*e>a***tfc->^±/u*5 i<o^;S^iiij5gi-*7* b 

/-ft-K5 5t> E I TI5 2frbtiiJj2tlt:r- h 
ft5 3<05iJS=SriBiJ^1-^7* hVJ*- K5 6t^f>i 

[0 4 17] E I Tl 5 2 K<i£##5 Ori'ifclt 

- hft5 3li*7T>fA'-5 7 tci. E I Tl 5 2C| 
E I TJg 5 2 Or£'ffc£-S8j ; f"£~.5 J; -9 C^otv 

[0 4 18] i4 7 EIT152 *<r>3-* )\,*f-W 
fity-h7fc5 3, '>^^^365 1 t<DW&Z&&;tol l z 

[0 4 19] HI4 7 (a) Cf t Aiai6<0S^ E I 
T152 \zm^Z>ttftt LTIi, i|Ste2 • i£fi:3 BBOigS 

&tiLt$3-*)l>*r-<Omm{6i&<fl3iZ*tLr, arisen 
mxioviis* a i3SrPJE-r^.^5r51^-r^o 
[0 4 2 0] <ji2, ^13, <t23»4^«0 J: 7 t-5e 

[0 4 2 1 ] 

£ul2 >] 2 I 1/2 
o»13>] 2 I 1/2 
a.23>] 2 I 1/2 

S-SS^L, '/WftSlifttl •i»fi:3^ : &S)® 
U *>oy-h^;5 3, V^±;P3t5 1 CO^Ji^;!/^ 

/u^-SOif'MltwafcLfctSK, y-^3¥:5 3, 

V^t-;U*5 1 #a;2 ~<ol = w 23* jfiJEi" i> <t ^ tC"t 

[0 4 2 3] iOaftftfttifi^^iitKil), E 
I Tl 5 2 izr- h % 5 3 i3 <fc tfv ^^-JV3t 5 1 **Bg|t 
$tLTV^t§KJi, E I Ti 5 2 "t" 0^c«B^-<D^T- 

a; 1 - A w2 ^rSJS.^^)o 

[0 4 2 4] L/:^oT, h*5 3 ^*v^ § tcji 
v^^^3t5 1 liE I T^5 2-C.KJR*i^•ri^^:^^r2 
iSLiv^, 3^^^: § KliE I 5 2 
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[0425] W4 7 (b) tzTF-tvmmfev® 
-£% EIH52 izm^zttftt lxh. m®. i • m± 

tt3W©*teMi**4f-<0«MHS»i3, *tt2 • 3 

<r 13*5 «t t/ a 12^ 23 * iSJS.1" & * t Z> „ 

[0 4 2 6] ??>(:, b*5 3W2 • >Slft3Ffl 
SrSbiBU f sr-t)i<yb5 l^ttl • i£& 3 KfcB&jg 

-£-?-*i-?**la>i , <o2 tL. m& 1 • i»{42 WOx^ 

[0 4 2 7] £OJ:3»*ft*iltJ£3-e*£i:KJ:»K 
EITS52 icr- h * 5 3 * J: Xf's y-tfrlt 5 1 **M 
ItiZtiX^&t E I T15 2«f©*aM5"©*JK 

i^A a.1 = A a>2 %MB-~f2>o 
[0 4 2 8] LtztfiX. y- \-%5 3&m^t £Kt± 
5^?-JU*5 1 ttE I 5 2t?®)R^^r(J bA,t'm 
JlLftv^*, y— h 3fc 5 3 7i s ^"^> t # lw*± E I TH 5 2 

T<ov^^-;u?t5 1 (Dmxtfnmzfi&tztb, ±£%yt 

[0 4 2 9] ft 33, H^O^TtiSiSHicD^f^-C^I? 

znmz&Ky- hlt5 3, v^^-;u*5 l <7)-?-tL 
ft^o 

[0430] io3fc-c»tfii*v»»fiiai©a#tt**» 

*?-&*2-&i>* *) <D± # $ ft t* 4> Hifclft £*5fr* 

[0 4 3 1 ] ($13 Ojttft&ffi) *^Jfe^03t^|H 

f-ftfc*,, ^HMHBJROjtSEPIX^tt. E I T 
S5 2tLtGaAs/AlGaAsi8M*ffli'\ 
- hit 5 3O*iSiJJ:0 f ->^f-A'3fc5 1 ©36»i: LTfe 
3gP-f-*fflv>, 7*h^*-K5 5, 5 6 <h LT 
S i y * h 74 •*- K«rfflV»7t«figtftoTV^ 0 

[0 4 3 2] 13 4 8 *£*6Jg»-Cfflv*fcG a A s/ 
A 1 G a A s ®1§?-cD»f®*jS4:^1- 0 

[0 4 3 3] GaAs/AlGaAsiWiGaAs 
*K±CMSfttfil), K#PitibJGaAsi 
<^JP^.(±3 0 nm, itiHSSSJf A l G a A s>f <£> 
gAli3 0nmta?5o itz. GaAs/AIGaAs 

[0434] *nnwmx*i±. zoxiizm^-mmmi 
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■CV»4„ S*:, G a A s*«»cJ:*3lMRJR*«I«Ii-*fc 

M-f a-MKLT&So ft33, ^WttOK-lfV^liff 
ftoTV^ftV^o 

[0 4 3 5] Sowx^^-ig&i: LT»±, G a A s 
Jf i£??i£fi:£fflvv m4 9 K^-tX 7 K, — #_h©i£ii 
1 Kfifc^^OE^i, I^(0$f4 2t-fTO 

[0 4 3 6] zti**). *mmwm-?&. ±.fZ3^>o® 

tiCBLT, Ee2 • Ehhl jUteMt Ee2 • Elhl tSffiK 

tem&l ■ 2M<0Ehhl —Ee2S^^i*tD-f &&<0*il 

©Elhl -»Ee2jS&K*N£1-& <><0*®*?Lfeo 
[0 4 3 7] ClOi: ^OytT-^^^^f-^i , w2 
w2 -a.i^mffi2 ■$fi3ra^iHiK-x*^-^ I t' 
23*: —Ski - ** "5 KfiSSLTto ftis. r- hjto 

20 saaeiiiw, e i TJSKxmn,^y-r^ft<o^n 

S»± 1 mWi L^To 
[0 4 3 8] iOJ^KWJSSftfcftRPISE^fcov* 

[0439] -e-ott*, r- h yt&te^Wi&i. *s7-r 

v^f-^7fe<0A7J54J£O^j3 %t ft 0 . ®v>ffi{cS-e« 

[0 4 4 0] Y- Yitif^hm^t, 'sin-frit 

30 ^>ai*3^JK(±, ->^"J-^3tOA*SftSEOft4 5%tft 

L^1-< ft* - t SriSKLfco 

[0 4 4 1] H50K, V- h^tt^^^fr^f-toi 

;l/3f- f± 1 4 0 8 5 . 4 9 8 9 cm-iT-^5, 

[0442] 13 5 0 «fc *K w2-<ol tmtiL2 ■ m&3 
W om&ffl * fr*f- <r> *>>bte w23t —Weir h ft^i * 

t*»to*»*o iOit^ib. ^***E I TlcS*1"a 

[0 4 4 3] (* 1 4 (onmrm) *ntt®»o*Rw 

SS^-li, 13 4 6tr*Lfc*JEP*?-*J: •? A^-fk L/c0iJ 
T*** 0 -fftfe*., **!6JgJ80*aE«*?-»±» EIT 
!52i:UInGa N/A 1 G a Njgl&^fc/Bv^ r 
- b*5 3 07tif.J3j;a f v'^-?-;l'7fc5 1 <r>%Mt LT-fe 
SSl> — *fflv», 7* Y?4 t- K5 5, 5 6 tLt 

50 [0 4 4 4] i51C, *HJfeB^T-ffl I n G a N 
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/A I G a Njfi*H=-<0»fiBfl|jiST3jr*o 
[0 4 4 5] InGaN/AIGaNllSW77'f 
T&«±K^j£S*tT43l9, i^Plt^ilnGa 
NJ$ff>m*-l*3 0 nm, ffi^-KESe-C*^ A IGaNi 
<DW&lt3 0 nmf^^o I nG aN/A 1 G a 

lo 4 4 6) *mftjgffi-e«t, - © 4 ^ k*?immi £ 

443, /p»<OK-f>/(±ff^oTi/^v>„ 
[0 4 4 7] 3o<Ox^M-i!6fi:tUliInGaN 

t£, -#T»»tt3Kttffi*^**OEHa*tt*-€-*l. 

[0 4 4 8] Ztii. «9, *H»»aB-C«> ±IE3o<7>m 
ttCBLT, Eel- Ehh3ttttN£Ee2- EhttttttlHI 
fcV&tcftlMSLfeo 20 
l±m&2 • 3 WOE hh3 ~EeiS^K#J£1- <&<>©£ jg 
If, v^juftoft^*;^-^ Kl4i£fil • 3 BO 

<0 E hh3 — E.e2jS& KMfc-f Z> i> <D * L fc„ 
[0 4 4 9] :©t h(T>±=f-^.^)V^- w\ , a.2 «4, 

W2 -«n * f ^ffi i • m^m^Lm^-^^^-^^ 
<bm<oi2t—%.-r&j: 3 )izmmLtzo 443, y-v±<n 
sajsutiw, ttz, e i t/i ka#i-& v^^ftosa 

JKI4 1 mWt Ltzo 

[0450] zMiiizmi&ztLtziit&mm^tz^ 

[0 4 5 1 ] r- h ft*** v»»<g-«4 v ^ ;U 

3fct4E I T*-CiRJRS#L4fc*, ->^/U3t«>fli*5iJK 
14, v^±;wft©A#5£;K<Oifo3%t£t9, fiv»*K4 

[0 4 5 2] r- h*iqr*t*ii, ->^^-;i/3t 
©W795!&ftt4, v^^;l-*<DA*?4JKC»^4 5%fcft 

L^-f < t SrWBLfco 

[0 4 5 3] H5 3 K, y- hftCDifrfi*;!/^- «,i 40 

^-a.2 («$&) JIExi^t., i»tt3*e>U!ttl^ 
h^fcikcfctt***-*-, 4*. y- !•# 
©S&&W1 14 28122. 5487c m-iT*4 c 

[0454] 1153419, 0,2-0,1 1 • ifcfi 2 

UB (ffl J. * ^ - O * «kifi o, 12 1 — Sti" •& ft^fx * 

;Hr— friST, y^±^3fcOjfe®iRl4^:§ < z 
tifito-fr-otzo iO^ti^, *S***E I TKSJM" 

[0455] wis <?>%ffi!&m ttmmnxxm 50 
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t?*^o 1"4:b*,, *!6«i^(03t^W^I4, E I T 
152tLtZnS e/MgZ n S e Sjfi^Srfflv^ 

y- Y%b z <r>itm& zxf^ r-r >\s±5 i lt 

felif b---f-£fl§v>, 7* h^t-K5 5, 56iL 
TS i 7* Ym-- K*fflv>fc«Mti:4oTv»*o 

[0 4 5 6] m 5 4 K, *fM8BS8TfflV»fc ZnSe/ 
M g Z n S e S j@*&^©»rS1«jg£*-f 0 

[0 4 5 7] ZnSe/MgZnSeSi@WiZnS 

JicO!PAf4 3 0 nm, iflift*4MgZ n S e S 
lOf*l±3 0nmf$.i„ Sfc, ZnSe/MgZn 
S e S®t&^^:#:(Dj??»4 6 /< m-e*io 

[0 4 5 8] xmrnMrnxii, k »se * 

* ;i/ w jjf k o £ j&* .& TV < > KJ^fig £ fllftll L 

TV>5 0 ^*6fe/^> K- tf >^J4^f fcoTv>&v> 0 

[0 4 5 9] 3oOi^;^-*fitLtliZnSe§ 
15 5 U^-f-4 7 K, -f±(Oifil 

^*^4>coi»^^2 ciifi9ff>f wE e2 m<2:i: Eeimfi:, 
-#T<o*fi3 i=aff«7V4> <0Ehh3 m&z*ti*rti 

MKLtZo 

[0 4 6 0] ifL4 *Hlfc«Slt?tt, ±?Z3^<Qm 
mzfflLX, Eel - Ehh3 mfiF^tEe2 • Ehh3 ttttH 

•4^2 • 3racOEhh3-Eeiil^^WJ£t- StO^i 
CP, v^^-;l/5tW*^*;V ; ¥ r -< U 2 tl(4*fil • 3K 
«0Ehh3 -Ee2^#tC^-t4'fc<O^^L7to 
[0 4 6 1 ] C^tlO^x^^-o,!, o,2 14, 

co2 - (vi -Am^Li ■ m&2ffl(7)mi£fflx.*)i' ;3 r-<r>'p 

'bm<oi2t— WctZ, J: 3 KJMELJto 443, r- h^feO 
5iJSf4lW, E I T^trA^i-^v^-f^coSS 

S«4 1 mWt Lfco 
[0 4 6 2] iOJ:^ tcfl|jS$fLfc3feStW3lE^-Ko^ 

[0 4 6 3] fOgf, y- h***^|V^^-|±v^-t;l/ 
*«4E I T^T-©l|X$n*^i6, v^-f ^7fe<Offi7J54|g 
»4, ->^^^*OA*5*S0^3%i:4i9, Iv>tCi 

[0 4 6 4] f- v^-^;i-* 

<^Jii79?SJSt4, ->^^-;V*cOA7j3Sa^*t4 5%t4 
•), r- hTt^fcv^-g-tJttZLT, ->^^-;i/3tl4Sa 

[0 4 6 5] 1215 6 IC, y- h^tW^oi^^^- wi 

^•-a.2 (Sttft) ^^^4^c,^fi:3^e>mfii^o 
PRJIX^.^^ h^S-p^Ttig^Sr^-ro ^43, r- hJt<F> 
fflWLglwi (4 25069. 8247 cm-iX3bZ> 0 
[0466] EI564I9, w2 - wi 1 • 2 
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^o/co i<Oit^c>, *8»i)»EITi:fi*t4tt 

[0 4 6 7] ($16 (Dnm^m) ^mm^m<oyt^m 

m^lZ. H4 6 U^LfcfcSEJMHF-KiJViT, E I TB 
5 2 t LtG a A s /A 1 G a A s >St&T-£JSv^ y- 
h#5 3O3fc^«t0 f ->^-?-;i/^5 KDitmtLXfoft 
i|i*fltU— «f-tfflv», fit, EITi5 2«HiM 

OK, MCTt)WJ»*fflv»!t<t*i:4orv»4. . 

[0 4 6 8] El 5 7 *HJfiJgJS-CfflV»fcG a A s/ 
A 1 G a A s iBft^OKffifliaSr^i-o 

[0 4 6 9] GaAs/AlGaAsMfliGaAs 
*#±KJBJR3*ITU*K l^Piti&SGaAsI 
OU*.li3 0 nnu fit^l*^! A 1 G a A sJf W 

I^li3 0nmfabS„ Sfc, G a A s /A I G a A s 

[0470] #*jj5JBsbt«±, c © «t •? izn-mmm * 

t^i„ Ky-^tJ-C*** S i * A 1 G a A s 

[0 4 7 1 ] 3o<OX7.*^-$fiiLTIiGaAsi 
•ae&^omtt&fflv*, El 5 8 7 K> -#± 

off i KttEesiMk *A,f o*fi2 c«±Ee2*fl^ 

[0 4 7 2] ±lfi3 0©$ 

ttCHLT, ±IE3ofl!>*teKHLT, Ee3- E&m®. 
WtEe3- EeimteHSr ASKjfcE&jgLfco y- hft© 

ft-f-X^^r-wl Kliigftl • 2 Fffl£>Ee2— E e 3il» 

2 KfiJgftl • 3 HflOEei— Ee3&&K**l£-f* & © £ 

[0 4 7 3] ^CDTfe^f-^^^^-cui , <u2 li, 

W 2 -ou «2 • 3 F^<omeF4^^^^-<04 3 'i:>'ft 
c«23<!:-Sci-*«t 9 IcPSL/co y-h*<D5SJ£ 
JilW, E I TJgKA^J-fSy^^H&W&Kti 

1 raWi Lfc„ 

[0 4 7 4] iOi^Ufltffi^itJtJtSEPSRT-Ko^ 

■c, y- hfto^tti- Aa^^ftrcaaftsu**!! 

[0 4 7 5] y- h*#*Sv>»<frH:->y-*-* 

[0 4 7 6] r- hjfetftf.&fc'&tt, 

-T < & Z> £ t ffffifr*) titio 
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[0 4 7 7] EI 5 9 y- KftWftT-^*^- o>i 

IRJR;*.^* h JWS-p^^feSi^l-o y- hjfc© 

M%<ui J± 1 0 2 4 . 5583c m-itfe4„ 

[0478] EI5 9 ± 0.2-0,1 -4^4 2 • ®GL3 
m (Dm®.!® * * *?- <T> tp'bfe a, 23 1 — Set * ft^x. * 
^4f-#fiT% 0,2 <05t®J|XJ±^:# <«4>-*- 

[0 4 7 9] (» 1 7 O&HiJ&S) *%jtigffiO%&M 
SE^tt, 146 K^LfcftgEPiSHHciS^T, E I T® 
5 2 t Lt Z n S e/MgZ n S e Sjgt&i=-£ffl V>T. 
y- h?65 3<D7tigi3J:U f ->y-f ;W5t5 1 «3fc»i: LT 
#^2g#U--»f-£fflV» > Lt> E IT® 5 2 
2jte*fll5&*&fc«>fc, 7* Yy-ilr- K5 5, 5 60 
ftfcijfc* MCTtttoSSrfflv^flljafcJSroTV**,, 

[0 4 8 0] EI 6 0 K, *HiS6J^g|t?fflV>3t ZnSe/ 
MgZnSe S jgte^OHJflifiSiifc^l-o 
20 [0 4 8 1] Z n S e /M g Z n S e S j&f&^tt Z n S 

mnW-^tZ 0 nm, ifii^t^JMg Z n S e S 
H<0lf <fci± 3 0 n mtii. tfz, ZnSe/MgZn 
S e Sj@^co^<0(l^t±6 fx m-Chho 
[0 4 8 2] *IMItl±, iiOiolCf^Bii* 

30 feo 

[0 4 8 3] SOWx^-^^-iSfit LtliZ n S el 
Offire^'pOigfitS'fflv^ El 6 lCftiTi:, — # 
±©i»fil tctiEhhi Uttt, Jt^fl5#tt2 UttEihi 
lift, -#TO*ti:3»C»4Eiih2*tt*aWLfco 

[0 4 8 4] ittJ: 19, *36SEBH*^--P«±, ±12 3 00 
fttCHLT, Eihi • Ehh2 tfH«:VIi:»igL 
feo y- hJtOjtT-o-^^^f-wi lCf4iift2 - 3W<73 

e^^eim a»K»j£i-4to*atr, v/t** 

0^^^;w^ r -o J 2 lCt±i*ttl -3Ffl<OEhh2— E 
40 hhi KttlS.-* -5. O «r S#? L fco 

[0 4 8 5] Z<Db ^OjtT-^^^^-o/i , 0,2 
0.2 -on rt*i£ft 1 • 2 K^i>ftKi^^^r-<i04 3 '6'fl 
«i2fc— Sci"* J: 7 KiJISELfco ^is, y-h^tOS^S 
»iiw, itz. E I T@icA*-tSvy^-;v3fe<oKKJ± 

1 mWi LTto 

[0 4 8 6] iOJi^naUftSfLfcjtSEWSf^JCOV* 

[0 4 8 7] ^E-O^S, y- hfflv'i^ay^t'i' 
50 jttiE 1 TJlT»tt*ft4fcje>, vy^;w360ffi^j5SS 
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l±A7JK*tL-C& 1 1 %iZi-?ft4?Ltz 0 
[0 4 8 81 Y- v^Aft 

©tuaausii, *sri->\>%oxttmm5 i t£»K y 

[0 4 8 9] 121 6 2 Y~ h7fe<07fe^* A^r- wl 

*c-w2 mmso sriEx.^3j*c>mtt3^«b*ei-<D 

/Sjfc&oii ii 1 1 1 5. 6 9 0 2 cm-if*S, io 

[0490] HI 6 2 <k , 0,2-0-1 tf&ft. 1 • iHfiC 2 
M comffi M * a <r> 4>-iXI co 12 <h -Sfci" * /S&&# 

*K#l/9*E I TKfi3fc-t-££ 

[0 4 9 1] mi &<D&MMm) 1214 6 K^t/cftS? 
fSSS^-S-J: *)*MLtifJ,&„ I"**?*,, E I TJ1 
5 2 Kl±S i/NiSi 2 fi^#P. r- h7t5 3 0* 

ffl^TV>5 0 E I TJH 5 2 frblhjj ^iXi>'y Yf- 20 

Aft5 1 «054ffi(±MC Pic«t r>iflJ5g£*i.& < j: -5 K&oT 

[0 4 9 2] I70C, *iWl-PIV>/: Si/Ni 
S i 2 fi^-^OBfffilfig^^-to S i/Ni S i2i 

4NiSi2 SOiP^Ji 5 nnu »M®Tab-5> S i Jf <7> 
MX-l* 9 5 n m 

[0 4 9 3] *nw&mx\±, z<D±7izBm®*m< 
-tizt-c* m^-pm^^mte^^x., ^*a 

i>o £J3. ^*6%t LTS i Jf KB£ K-fcTv^U N 

i S i2®-coJE?LttAS- ; fT*:o^o 

[0 4 9 4] 3 o05jr.*;l/^-r$ltei: LT(±, N i S i 
2 ®<t"£>iSMiS-fflv^ 17 1 ic^-f J: ? ic, — f±<o$ 
fill KI±Ehii$M£. mA,*P<Dm&.2 Eh2^4, -# 

i©$tt 3 KteErcme^-e-ft-ptiigtR L/co 

[0 4 9 5] HI 7 1 IC^Sti&t J3l), iif© 

Ehii8ttl±N i S i 2 ®<07x)Rfti 19 fcii&Ji*^ 
Eh2i$M£J3«fc!/Eh3igft»±N i S i2i<07i^ 
5i$Sffi<t *) fcfl&^*A^-<7>*£{it-?;ib£ 0 40 

[0 4 9 6] ittJ: *K *7t^#^tM±, ±fB3oco 
mtttcBSLT, Ehl • Eh3mteB£Eh2- Eh3^iMii:«• 
v^AftOftT-i^A^-a^ IZiimttil ■ 3G5C9E 
h3- E w IZHfc? &i><DimtRL?Zo 

[0 4 9 7] iOtlOjtfx?.^-,,,!, 0,2 «i, 
(.2-0,1 • 2 PiSOit^Pfl^* A4f-<D^l>11I 

lilW, S£E I T/lKA£t-*->^A7fc<o3il,Kl* 1 so 
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mWt Ltz 0 

[0498] c\<Di. t )^m^fitzit^.mm^z^ 
[0499] -?-<o^m, r- h^m^m^^i, ->yt 

Aftt±E I TJf v^ATfccoffi^S&Kii, 
[0500] y- i-****-**-***, v^f-A* 

ii L^i" < & * £ t Zmfrft h fitz 0 
[0 5 0 1] 0 7 2 1^ Y- hftvyt^*^^- <oi 

^-aili2 8 2 3. 7 0 1 1 cm-'t*4, 
[0502] HI7 2 <fc •)> 0,2-0,1 t5**£&1 • 2 H<0 
»tt H * ^> A- ^f- <0 a, 12 i: -Sti" *> %=}-3. * A- ^ 

t>a^tz 0 z\<Dztfrb, *m.g.tfE 1 Tt-^*-r^i 

[0 5 0 3] l 9 OHJfeJgS) *HifiM-c«\ 0 
7 K^cL*::7fc^PSt?-KJ3V>-c, E I TJf 1 1 HJiC e 
WtTfimit Ltlmo 1 Y V04 , y 

± a* s intc j±-fem u-*f- (om=.-mmw. * % mmm 

[0 5 0 4] i-f, 3-3<DX.*)l<3f-mtiLt LXitY V 

04 <pv>c e3+<o*mmm&.im\<*. hi 6 7 ^*i-«t^ 

»=-#±OHSfil K»i*^-E«(d) O 2Eig&<9*-ejHS 

(f) <02 F 7 /2mii<0<Pxmt<t£M 1 mxfr$kLtzB 1 
UStt, -#TO*tt3»:tt*JlS«®-C**m^iB«(f) 

[0505] &m&<D}m&i±. 2E(ci)mfa^r 6 . 

2F7/2 (bl)i£&lir7 . 2F 5 /2(Al)m&t r? T* 
4. -tiJ: *), iifiri • 2 Rfl<D 2F7/2 (Bl)— 2£(C1) 
il^fir? — re s iifi 1 • 3 P5o 2F5/2 (Ai) — 2 

E(ci)s#t r? — r 6 <vm&frt>mi&zti. m&2 ■ 

3 m<0 2F5/2 (Al)— 2F7/2 (Bl)jS#j&*r7 — T 7<0 

mmmx, ma 2 ■ 3no»i*4*&iMi&fr*. 

[0 5 0 6] iftil), ^TtgEP^'p-Cti i CO 3 o«0i|l 

^tcov^T. 2F5/2 (ai) • 2E (ci ) m& rat 2 f 7/2 

(Bl) • 2E(Cl)*ttW*AfflK3fe«|jeL>fco ^-h^co 
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%=f-x.*.)\,*?-w\ (iHSttl • 2m<r> 2F7/2 (BD— 2 

*)V*?-co2 ttHMfcl • 3W 2FS/2 (Al)- 2E(C1) 

10 5 0 7] CKOtl^x^^-^i, o, 2 l±, 
oi2 -a.1 rt*£S<£2 • SHOHMtMi^^^r-O+'Wt 

(2 195cm-i) k-Skl-ii^KfliEUfco ft&. 
y-h*O5iSli0. 1W, SfcEITiCA*t4-> 

[0 5 0 8] £Lh©3rf-aMMC*^v»-C\ f-*©* 

t itn t X *y tf-t fr%\*m L < SiB L *f < ft * £ t d* 
[0 5 0 9] £ fc, me 2 t LTS^BB« (£) «2F 

7/2 (Bi)tMfcKfttoiK mcm^ffifi (f) x$>z>mt 

#tt**re -e*<& 2F7/2 (B4)ig&£fflv\ £*u;:#v> 
y- h #©3lHF-x*>HF-«»i ^*fil • 2M©2F 
7/2 (B4)- 2E(Cl)a»KWlCD"t&fcOKSE*.fcJa*1. 

mz£&i/yi-)\<%:<7)m&itim*m'<tzo ft£> 0.2 

-o>i 142 4 2 8 c m-UCiH&LTifc&o 
[0 5 10] Sf , h****v»»^»;ov»rJi, n 

LT$J 2 4 %<oaj#$£ffi5W#t>*U h ftJ5**ftV>*Ir& 
tJt«LT->^-t;i'jtttS®L^< ft * £ t iWfrftt, 

flfZo 

[0511] %&&.±X *K mfol t LT«^-E« 
(d) ^4$*r2»tfc:h.*iilifc*fflv», UMt 2 * J: tfilStt 
3 tLTm^BBft (f) -CWa^»t<bfL4HMl«:fflv» 

■c, Asaa&Kj: 19 e 1 Ttsiijed-ts-g-, m®.2t 

•9^C#ftE I Tv^Wftfjftiit^fcW. 
[0 5 12] (Jttt«9) iS!f 1 t LTm^-SeS (d) 
<7) 2EmfiC<7)*-C*S^J»t l ^L7tC 2iJie (ifctittttk 

14 ; r 7 ) *fflv>, ma 2 1 unt<i : fEi (d) 

<0 2£ (1) »tt*fflv», C*lHffV»r- 
*JHF-«i • 2RB© 2E (C 1) - 2£ (C 

2) a»KW*Si-**«5CjEx.. SfeKS/^"*-*-*©* 
^c^jU^-o^'&iSMil • 3W^2F 5 /2 (Al) — 

2E (C2) a»CWJSi-4*>OtcSEi-C, r-K^to 

[0 5 13] h**«*v»»«B, =yif± 

[0 5 14] -J, r- bftrt** v^^^3t 
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[0515] £tij: <o. *itmmx\iy- h*0*i*»- 

tz 0 Lfc#ot, m^ffifi (d) tm^SE® (f) T# 

(d) onstt*fflv^ m&2 t«fi3tcm?-@ee (f) 

© m 14 * ffl v •> £ £ i: 46 X * g T £> h Z. t o 
[0516] (& 2 0 OHife^ffi) **M0£SB©#SEW 
10 ftT-li, B7K^U^*JEIS*^-KiJV»T, EITil 
ltLTC e ^IttWfo t Ltlmo 1 %«-fkLTV>4 

ypo4. r- hjfcojtaBt LT**flsu— f-o»2 

■1" Ktfflv»fcfitt4otv>4, 
[0 5 17] If, 3o©.x*;Hf-*ffcJ: LTtiYP 
04 1>«)Ce3*0^*i»i|tt*ffiv», H7 3lC^-TJ;d 
-#±(??i£1il ic»±m?-S£ffl: (d) O 2T2 *tt<0 
+t^SA»-cfl*LfcDi *1^^ ^A,f </>miii: 2 ictim 

20 -T-Kfi (d) <t? 2Em&<o*xmc<8iikmxfrmLfz 

Cl mfi, -#TW^14 3 Kti&Jgigte-efc&Erf-ES 
(f ) © 2F5/2 miiWd *>^l±l)^ B B B *-e«-SiL7tA 

2T2 (Di ) mte-6*r 6 , 2 e (ci ) ^ffifere, 

2F5/2 (Al ) mtiLifiri X&Zo 
[0518] CJiJ:!), ittl • 2M0 2E (Cl ) — 
2T2 (Di ) S&lire — re oS^i^ifiU*^ 
t^ttl • 3M^2F 5 /2 (Al ) — 2T 2 (DI ) iS^ 
ti|fi2 • 3IO 2Fw (Al ) — 2E (Cl ) M® 
30 ^r 7 -* re o&mfrhmj&ZtiX^&o te^WM+S 

tftSo 

[0 5 19] Ztli *)> *^P^^-^(±£<0 3 0<7)ilg1i 
tcov^-C, 2F5/2 (Al ) • 2T2 (DI ) m&fflt 

2F5/2 (ai ) • 2E (ci ) mtii.w*vMK%®m 

2F5/2 (Al ) -2£ (Cl ) 

0-\ v-^^-^^cO^^^;!/^- 0,2 lititti • 3ffi© 
40 2F5/2 (Al ) — 2T2 (DI ) &mztt&1r2>1><0 

[0 5 2 0] Z.<Db ^(Dytl-^*^*?- <oi , w2 fi, 
w2 -<o\ 7J*mi4l • 2 Womi4Pfl^.^^ : ¥ r -04 J '6'll 

(9 5 9 0 cm-i) fc-ttSi^ClILfco ftJ3, 
r- h^tOS^JSliO. 1 W, * tzE I TSlCA^f^v 

[0521] ioi-^jrfluasiifcjfcSEiHaf^icov* 

so [0 5 2 2] ^O^S*, h3fc*««tv»»#»i, ->^^- 
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^^ftoA:ti&K<oi&3%fc&*K ftv»«K4-e« 

[0 5 2 3] r- h3fc)»«**»-fr»i, v^T^vft 

< L^i" < £ * £ t Ltz 0 
[0 5 2 4] ttz, mH2 t LTm^BBfi (d) <D 2E 
(CI) i£te<??ftfr*)K, iwii:m^@eii (d) Tfc*** 
ttffcti^r? x$>z 2E (C2) *$M££fflv^ r*uc# 
^Y- b±<D±^^.^^^-wi im&2 ■ 3H<7) 2F 
5/2 (Al) -2E (C2) MC^titOClSx. 

a,2 -<oi it 7836c m-iHiS^LT*4 0 
[0 5 2 5] V- hftim^Wi&te. is^i- 

[0 5 2 6] Y- v^^l/ft 

[0 5 2 7] &i3, JSL± J: <0 , *£ft 1 ^ J: VmiSL 2tL 

x^mw (d) r-ftm-irtbtizmizzm^. m&3 
tLTm^-ee® (f) ^#mo-(t^*isiitfi!:s-fflv>Tv 

SEftie^i >) E I T£3l#jg£1-*§£\ mU 1 i:m&2 

£E I Tv^-f ;i->Wbfi.*c: btffrfrho 
[0 5 2 8] (JtHWJl 0) mtL2 t Ltl^Ei 

(f) w 2F 7 /2 mitL^x^^mx^-mLfzBi m®. 

$L2 • 3KW2 Fs/2 (Al ) — 2F 7 /2 (Bl ) ilS 

[0 5 2 9] n - F3t***iv»»-fr»i, 

•7-^*OtiJ*?fiStix ->^^^*<^A^3iJRco^3%i: 

[0 5 3 0] ^- h*3ft»*4»*t, v^^ft 

«>ma«KMU ->^+JV3fcwA^34JS<7)*fj3%t^t), 

[0 5 3 1 ] ifiJ: lOXitrnfflX-lty- hftO^ta&KJ: 

<b -f v- tr-t ji>ytn n t ^ jrsa l & t &t>fr<> tz 0 

LtztfiX, T&T&W. (d) tm^-Kfi (f) T#^o* 

(d) Oi$M5££fflv^ mii3 rciti;m^E« ( f ) <^>m 

[0 5 3 2] (»2 1 tOUiiTB^) 1216 5t±. *H«Et^ 
SCMfOt^f), AS3$fi©4"rj)lfil • 2HB£ 

^iilSLTmfi 3 Ti- 
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x. Kmfrftf&Lx\s--*f-%;mtf°jm\i~%i>L'w i u 

[0 5 3 3] iOLWI V-lf-HU Ifij^v^d 2 tSc«0 
5 9-61 X&ZtltzE I TJB 6 2 «l»3t*E I T 
m 6 2 KAIt1-*W»fflO*#*U— «f- 6 3 t, ^> 
yft£E I TJf 6 2 IcAWi-S'KV/fflO^*'*^-^ 
-64t> 5 7- 6 1 frhftiZftlixafrtZtlZ LWI 

10 t. z\<r>-7* h^*-K6 5t?7-6 1 fcOMKK 
tff>*t, **#U— 9 r -6 3«>l'-Hf*i:WIC*fiO* 

[0 5 3 4] i6 6li, EIT16 2tOi^^-i| 
ftt Ait-f* 2*^*, ^^LFtc^-TS LWI U— 9* 

[0535] EIT162 izm^Zttftt LTIi, £$ffi 
2 • 3KOi»^H^^^^-0^i»<Bil < r23* f *Slfil • 
2H. iJS&l • 3IBlOUIttMi*/u^-«)|R»«l6 
tfl2> <r <r23S <r 12> MlfliZ a 23^ <r 13^SS 

20 jE-t**£3HR-r.&„ 

[0 5 3 6] Wflljbai^ffil • 2K*<SffiW^® 

2 HU ©m^O^^^^^-^o-i , rg<4 2 • 3 raw 
i^>;l/^ — MWt , 'C-'ft?: cu23t 1~£ i:> a>2=col+co 
23Xch2>o 

[0 5 3 7] ^H^HM^SlcDLW I I^-Hf-{rov^T 
J: *)A#«ItcSi«-rSo 
30 [0 5 3 8] E I TJI 6 2 t LXltP rW«!feLT 
1 mo 1 %frifcLTV><& L i YF 4 > ftil^jfet LTI±¥ 
*#u— if- sKvyjt^Ji^^U— if 

[0 5 3 9] 3o<Ox^^-ffii:LtliL i YF4 
t£?>p rS^TPiftilfiS-i^, g]6 8 IZTfr? £ *> iz~ 
#±OiSlfi:i tC»±m^B2g(f)(d)<7> 3Ti £$lfi<D9*>^ 

B a B »-e^L^xime, *^4>w*e2 tcjim^sea 

(f)2 co 1D 2 iif4cO^*,rai:<ig B H B t&r^L7 v >:Cim 
te, -#TOrSlfi[3 KI±gjgitM2:-C£>&S^geS (f)2 
40 o 3H 4 HHtiLO 3 )***? »±l)iSS*-e«-S8L^Alii6fi[S:-e- 

[0 5 4 0] ^fiCWW^ttJi, 3T UDm&tfTz , 
1D2 (ci)r»tef±r 2 > 3H 4 (ADHittt r 2 -c**o 
[0 5 4 1 ] rjii • 2ffl<0 1D 2 (CI)— 3 

Ti iH£lir 2 -*T3 . i^te 1 • 3 fflcn 3H4 (Al)-» 3 

T i(xi)a»4r2— r3©a#*»c,«Jft«ii, mtt2 

• 3 MV> 3H 4 (Al)-* ID 2(Cl)J1^7ii*r2 r 2 (Oil 
50 m& 2 • 3 KWil^**^ftU t * So 
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[0 5 4 2] ifc, mtiL3frt>mGL2^W, : FZ#>V> 
>fthtztb<Dm%.At L*C<i, 1D2 (C2)*f4 

; ri ) id 2 (cz)i«fco*HM9:ttri r 

$>ztzi&, SiiRgiJ^<b 3H 4 (AD— 1D2 (CDS&Jifr 
sgift4 0 1D2 (C2)iHeicE!jig?n^ST-l±^ffilti 
UioTiD2 (Cl)!»tt^*^ <*»■*-*. Lfc**o 
■C, 1D2 ^ilMtUW^HiJBifTjLlf 1D2 (Cl)iHtt 

[0 5 4 3] itL± $LWI U--f-T?ti, ID2 

(ci) • 3Ti aimtiLMnm&LKtfh. 3 H4 (ad 10 

i«ta»fc 1D2 (Cl)i!Mfc^W : ?-*3fc#vtf>* r Lfco AHJ 
WJtO*^-*-*^^- mi \tmtiLl ■ 2 MO ID2 (CI) 

[0 5 4 4] «i • 2 

1D2 (CD— 3Ti OLD &&<,zHf&-f i> i>co>km 
If, tfvyftOTfc^x^A^-JiigfiU • 3MC0 3H4 

(AD-1D2 (c2)mmztt&-rz>i><DimiRLtz a ft 

[0 5 4 5] J^JlOSHHfjSK&C^T, 3Ti (XI)* 20 
&a»t> 3H 4 (AD*&^^l'-^-$£«0 ; S'*S£P'< 
fzo -5-0*S*, El 6 9 t-^i" <£ 0 3Ti (XD— 3H 
4 (hl)mmzttfc-fi, 4 4 8 4 0 c m-l#JfiJCiJV>-C U 

^0. 0 5mWrftofc, 

[0 5 4 6] Stir, JeiaraaieftX?*)* Orb, * 

fa 1 • ma 2 * /i^owMrat a ntfm®. 1 • m®. 
3H, m&2 ■ m&3ffl<Dm&?$^*fr¥-<oiigmiMm. 

a 13, a 23l-*f Lt <r 12^ <r 13ft <c> i^K cr 12^ a 23=£- M 
fit 4, 82 0 E I T« 30 

»cfflv»fc»-fr»=ov»T, Vl3itO«ft?$fi2 -iJMt 
3S5£Iiljg-t<&ft«ft^ i|fi2 ifctt»tt3*»feU6tt 
l^S^fcjKvtfV^Stfv^fcffl^aii:-^ |W| 

anew— *f*of&«*«aii-*^ tw-cztzo ft*, * 

n t - v y x izm<5 < ft ftStT-K f> JSffl r £ ^ o 
[0 5 4 7] $ b i:, *»Wi:att • W$Hsi*tt • Big! 

<OHat^i:ft-6o 

[0548] ^tmmmmx'it, wtits 

[0 5 4 9] t fc, LT (i, ±BISttJB«fc*tf 

Otitic, #t£0^&^7t«*04Wol£ffi^ 

tg-c*^ 0 «*.wr* *^-*Sftt*o* 

^fllit C, Si,Ge,B, AUCa, I 50 
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n, N, P, As, Sb, Zn, Cd> S, Se, Te 
ftfcOTC^O^*,, 4--ft< t fc— «HJa±05E**»fe« 
fig^tL^IV^ III-VSU II-VIl£ft^¥i*#*m* 

k * v » r a * ^ l t m& t i 4 o 

[0 5 5 0] 

1 5 , M*£ 2 2 2 5) K J: *Uf, * 

BE*****!* TjLm L fcigttlS J- * A'*- <0$&igfll 
£ C« 4 J: IJ> IM^i^-fr 
^-metc^ift^^^og^^Sr^-e'fc, Mt/^ifir 

^xoTF^ttzim^-mmr-mmizE mz&^'<yt 

Hi L*r*ffll'^©** ; f-*ll^#4 J: d left 

[0 5 5 1 ] * fc, (if** 1 6 2 1 ) 

K <t nif > *flW*^**«J» T urn fi L tifct 

[ElMWffi^ftgi^] 

[Hll] EITO»*IItM3t4*:«i>OBI 
[HI 2] I^^OE I T(Cj:-&7t®JR^^^ 

[S3] mm**- < *-37 y/Ac** 

^-t4ft460H 

[115] mm*mm<v&%i<v&m?tfvmmm2tixm 
[Ei 6ywsL=FMkmn^9kff)9ka=F-ifiBSim&^iixm 

^tcjt©JR-tfni:ft4 7t*6<D#iJ6teMx*^^f-^ll* 

[ei 7] ^s&wo-nitjgsicfttesjtaEPX^owjai 

£7p-f^3*EI 

[EI8] EI7 OjtSEWaf^-OE I T@tOi^;^-i 

[El 9] A 1 2 03 ^tC^tic^n^C r3t©i^)^- 

[EI10] A 1 2 0 3 f tC^tk^tL/cC r 3 +< 7)5tDRlRX 

h A'fc^l-Elo 
[Ell 1] EI7<7)^|i* : f-OE I TWOWifi-i: LTC 
r3*tffrWl2tltzA 12 03 Srffl ^tz^iZH^X , r 

36T--x*A'4 r -*jE'fb**ft* t 'b«'<fcC r3 + <o^:®)R 
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[Ell 2] L i YF4 tpKfrWiZtltzE r^Oi^/H? 

[eii 3] Ei7 <7>ytmm%?<oE i Ts<^tt^t lte 

rWfi-mztitcL i YF 4 ^ffl^fc^triJV^r, Y 
ftT-i^U^-fc^ffc^fc^f^TtE r3 + c03fe®JR 
[EI 14] L i YF4 ^IZfrWiZtltzP t*+<D3-*)V*? 

ieii 5] ttttfavgi&m'pizisfrtitzd'fg?-* im 
[eii 6] m&mtpKtefrfitza^* iwosm 
[eii 7] m^se© (t 2g ) * <Dx.*)\s*?-m®.*m-t 

El 

[Ell 8] ^@2ffi (t2g) (e g ) V^*)l<¥-miZ 

[Ell 9] H^Oi^jlL^^^^^-C^^, 
<n 4> <D 2 m& i A S3 3 mU i (± V W 3 mfi <£> 4> X > 

^^■tEl 

[El 2 0] itlL, ^^**ilPS^oi^7f:S:^#p(ciJv^ 

uw-tzfz $><d m 

[El 2 1] ffi^#F4UC^?tt*3itM4t 2#0;)fci: 
OB8#Sr^1-^ttW*^^;i'^-/<> KB 

[El 2 2 ] fl&OS^P* CM £ *Lfc 3 ig<£ t 2 *<D 
KtnM&*7F-fim.&)%3-*>\<*-^> KEI 

[El 2 3] S'-&KSU04^#P+KIMftSftfc3*tti: 
2*<07tt WBg^S-^-t^fS^^Ji^^^-yO KEI 

[EI2 4] *%SO«5 0lMfi:#fo4MISff 
Srm^C^-t-EI 

[El 2 5] ^5<D^lifi^03fc^^cDE I T«4"0 

[El 2 6] ^6WSii^Wit^P^C^v-T:E I T 
mt LXm^tzG d3+ ; L i YF 4 4"<7)G d3^my>)V 

[ei 2 7] m e (omm^m^^mm^-^ a^xE it 

mt LTfflV>tG d 3+ ; L i Y F 4 d3^iK%W 

ai^;U^-i^firW4i-e x ss 7 /2 (a) - as 

7/2 (b) tS6<4Pfl<Dil6era^^^^-OS^*^14 

S-^-fEl 

[EI 2 8] SS6O#|JifclJSI<03fe^p3iiT-Ki3V>T3fc^ 

^ft£-£fc;&*<bG ds+^^co^jR^.^^ h-iu^p^ 
^*g^^^-tEI 

[Ei2 9] mi <r>nwwm<r>%wmm=?-^i$^xE i t 

Si: Ltfflv^:P r3*; LaC UtOP r3 + ^%co 
jr.^;u^-iSH4«r^-TEI 
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[ei 3 o] mi <r)%mw^m<Dimmm^ii^xE i t 

mt LXm^fzP r3* ; L a C 1 3 f^P r3 + ^$Bt;«r> 
jn^^-rgftot.-e, 3H 4 (a) • 3H 4 (b) * 

[El 3 1] ^7 0||ife^O^P^lCiJV>T^i 

tzmmzm-rm 

[EI3 2] ^SWUifi^cp^p^lciJV^rE I T 
io mt Lxm^tzE u3+ ; Y 2 03*<DE u3vF#fi%<DJ- 
^;i/^-*ffiSr^1-EI 

[El 3 3] ^(Ofg^a^fc^St^KiJ^TE I T 
it Lxm^tzE u3t ; Y2 03*OE u s+^j&^jr. 
*)V*r-m&<?><PX, 5Di (a) • 5Di (b) mi± 

mama n * * & ^-r ei 

^fc$-a-^**e>E u3 + 7p$e^w^PSJR^.^^ MuS-p-i 

tz^mim-rm 

20 [03 5] »9<D||Jfi^(Ojt^5tf^-C^V>TE I T 
mt Lxm^tzSm2+ ; B a C l F<p<DSm2*7f^(0 

[03 6] ^9(OH*6BSg<0*^P^U^V>TE I T 
Mt LtfflV>fcSm2* ; B a C l F *<D S m2+^MtlO 
Ji^^^-^ico^-e, 5Di (a) • 5Di (b) m 

[El 3 7] ftQOjlttJBffiWjfcSEP^CiJV^rjfc^-x. 

30 tz&3k*7jk1-J® 

[El 3 8] *fS93.?>»l OOll^Slto&fraftgePS? 
^*«*fi«»C^i-EI 

[ei 3 9 1 sio <o%ismm<r>mmmi-^^x e i 

Tit LTfflv^-E r 3+ ; Y3 A 1 5 012*0 E r*+7F 
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